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I HAVE recently learnt from the publishers of the 
‘International Scientific Series’ that they have made 
arrangements with Sir John Lubbock to bring out in the 
same series a work of his on Ants and Bees. Necessarily, 
therefore, the material to be dealt with in his work will 
to a large extent overlap that which is presented by my 
chapters on the same insects; but after consulting with 
the publishers, and also with Sir John Lubbock, it has 
seemed to me undesirable to omit these chapters on 
account of the circumstances here stated. For, on the 
one hand, the facts will not lose their value from being 
twice told; and on the other, it is desirable that the 
present member of the Series should form in itsey*, so 
far as its Author can make it, a complete rhiimt of all the 
more important facts of Animal Intelligence. 
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PREFACE . 


When I first began to collect materials for this work it 
was my intention to divide the book into two parts. Of 
these I intended the first to be concerned only with the 
facts of animal intelligence, while the second was to have 
treated of these facts in their relation to the theory of 
Descent. Finding, however, as I proceeded, that the 
material was too considerable in amount to admit of 
being comprised within the limits of a single volume, 1 
have made arrangements with the publishers of the 
‘ International Scientific Series ’ to bring out the second 
division of the work as a separate treatise, under the title 
‘ Mental Evolution.’ This treatise I hope to get ready 
fof press within a year or two. 

My object in the work as a whole is twofold. First, I 
have thought it desirable that there should be something 
resembling a text-book of the facts of Comparative Psy- 
chology, to which men of science, and also metaphysicians, 
may turn whenever they may have occasion to acquaint 
themselves with the particular level of intelligence to 
which this or that species of animal attains. Hitherto the 
endeavour of assigning these levels has been almost exclu- 
sively in the hands of popular writers ; and as these have, 
for the most part, merely strung together, with dis- 
- crimination more or less inadequate, innumerable anec- 
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dotes of the display of animal intelligence, their book® 
are valueless as works of reference. So much, indeed, i» 
this the case, that Comparative Psychology has been vir- 
tually excluded from the hierarchy of the sciences. If we 
except the methodical, researches of a few distinguished 
naturalists, it would appear that tlie phenomena of mind 
in animals, having constituted so much and so long the 
theme of unscientific authhrs, are now considered well- 
nigh unworthy of serious treatment by scientific methods. 
But it is surely needless to point out that the phenomena 
which constitute the subject-matter of Comparative Psy- 
chology, even if we regard them merely as facts in Nature, 
have at least as great a claim to accurate classification as 
those phenomena of strucflure which constitute the sub- 
ject-matter of Comparative Anatomy. Lea\dng aside, 
therefore, the reflection that within the last twenty years 
the facts of animal intelligence have suddenly acquired a 
new and profound importance, from the proved probability 
of their genetic continuity wi^h those of human intelli- 
gence, it would remain true that their systematic arrange- 
ment is a worthy object of scientific endeavour. This, 
then, has been my first object, which, otherwise stated, 
amounts merely to passing the animal kingdom in revrew 
in order to give a trustworthy account of the grade of 
psychological development which is presented by each 
group. Such is the scope of the present treatise. 

My second, and much more important object, is that of 
considering the facts of animal intelligence in their rela- 
tion to the theory of Descent. With the exception of 
Mr. Darwin’s admirable chapters on the mental powers 
and moral sense, and Mr. Spencer’s great work on the 
Principles of Psychology, there has hitherto been no 
earnest attempt at tracing the principles which have been 
probably concerned in the genesis of Mind. Yet there is 
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not a doubt that, for the present generation at all events, 
ifo subject of scientific inquiry can present a higher 
degree of interest; and therefore it is mainly with the 
view of furthering this inquiry that I have undertaken 
this work. It will thqs be apparent? that the present 
volume, while complete in itself as a statement of the 
facts of Comparative Psycholo^, has for its more ultimate 
purpose the laying of a firm foundation for my future 
treatise on Mental Evolution. But although, from what I 
have just said, it will be apparent that the present trea- 
tise is preliminary to a more important one, I desire to 
emphasise this statement, lest the critics, in being now 
presented only with a groundwork on which the picture is 
eventually to be painted, should deem that the art dis- 
played is of somewhat too commonplace a kind. If the 
present work is read without reference to its ultimate 
object of supplying facts for the subsequent deduction of 
principles, it may well seem but a small improvement 
upon the works of the anecdote-mongers. But if it is 
remembered that my object in these pages is the mapping 
out of animal psychology for the purposes of a subsequent 
synthesis, I may fairly claim to receive credit for a sound 
sciSntifiq intention, even where the only methods at my 
disposal may incidentally seem to minister to a mere love 
of anecdote. 

It remains to add a few words on the principles which 
I have laid down for my own guidance in the selection and 
arrangement of facts. Considering it desirable to cast as 
wide a net as possible, I have fished the seas of popular 
literature as well as the rivers of scientific writing. The 
endless multitude of alleged facta which I have thus been 
obliged to read, I have found, as may well be imagined, 
excessively tedious ; and as they are for the most part re- 
corded by wholly unknown observers, the labour of reading 
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them would have beei> useless without some trustworthy 
principles of selection. The first and most obvious principle 
that occurred to me was to regard only those facts which 
stood upon the authority of observers well known as com- 
petent ; but I sooft foimd that tjiis principle constituted 
much too close a mesh. Where one of my objects was to 
determine the upper limit of intelligence reached by this 
and that class, order, or species of animals, I usually found 
that the most remarkable instances of the display of intel- 
ligence were recorded by persons bearing names more or 
less unknown to fame. This, of course, is what we might 
antecedently expect, as it is obvious that the chances must 
always be greatly against the more intelligent individuals 
among animals happening to fall under the observation of 
the more intelligent individuals among men. Therefore I 
soon found that I had to choose between neglecting all the 
more important part of the evidence — and consequently in 
most cases feeling sure that I had fixed the upper limit 
of intelligence too low — or supplementing the principle of 
looking to authority alone with some other principles of 
selection, which, while embracing the enormous class of 
alleged facts recorded by unknown observers, might be 
felt to meet the requirements of a reasonably critical 
method. I therefore adopted the following principles as a 
filter to this class of facts. First, never to accept an alleged 
fact without the authority of some name. Second, in the 
case of the name being unknown, and the alleged fact of 
sufficient importance to be entertained, carefully to con- 
sider whether, from all the circumstances of the case as 
recorded, there was any considerable opportunity for mal- 
observation ; this principle generally demanded that the 
alleged fact, or action on the part of the animal, should be 
of a pjirticularly marked and unmistakable kind, looking 
to the end which the action is said to have accomplished. 
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Third, to tabulate all important observations recorded by 
finknown observers, with the view of ascertaining whether 
they have ever been corroborated by similar or analogous 
observations made by other and independent observers. 
This principle 1 have fopnd to be gf eat use in guiding 
iny selection of instances, for where statements of fact 
which present nothing intrinsically improbable are found 
to be unconsciously confirmed by different observers, they 
have as good a right to be deemed trustworthy as state- 
ments which stand on the single authority of a known ob- 
server, and I have found the former to be at least as abun- 
dant as the latter. Moreover, by getting into the habit 
of always seeking for corroborative cases, I have frequently 
been able to substantiate the assertions of known observers 
by those of other observers as well or better known. 

So much, then, for the principles by which I have 
been guided in the selection of facts. As to the arrange- 
ment of the facts, I have taken the animal kingdom in 
ascending order, and endeavoured to give as full a sketch 
as the selected evidence at my disposal permitted of the 
psychology which is distinctive of each class, or order, 
and, in some cases, family, genus, or even species. The 
reason of my entering into greater detail with some 
natural groups than with others scarcely requires explana- 
tion. For it is almost needless to say that if the animal 
kingdom were classified with reference to Psychology in- 
stead of with reference to Anatomy, we should have a very 
different kind of zoological tree from that which is now 
given in our diagrams. There is, indeed, a general and, 
philosophically considered, most important parallelism 
running through the whole animal kingdom between 
structural affinity and mental development; but this 
parallelism is exceedingly rough, and to be traced only 
in broad outlines, so that although it is convenient for 
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the purpose of definite arrangement to take the animal 
kingdom in the order presented by zoological classifica- 
tion, it would be absurd to restrict an inquiry into Animal 
Psychology by any considerations of the apparently dis- 
proportionate len^h and rninutq subdivision with which 
it is necessary to treat some of the groups* Anatomically, 
an ant or a bee does not recyiire more consideration than a 
beetle or a fly ; but psychologically there is need for as 
great a difference of treatment as there is in the not 
very dissimilar case of a monkey and a man. 

Throughout the work my aim has been to arrive at 
definite principles rather than to chronicle mere inci- 
dents — an aim which will become more apparent when 
the work as a whole shall have been completed. Therefore 
it is that in the present volume I have endeavoured, as 
far as the nature and circumstances of the inquiry would 
permit, to suppress anecdote. Nevertheless, although I 
have nowhere introduced anecdotes for their own sake, I 
have found it unavoidable not to devote much the largest 
part of the present essay to their narration. Hence, with 
the double purpose of limiting the introduction of anec- 
dotes as much as possible, and of not repeating more 
than I could help anecdotes already published, I have in 
all cases, where I could do so without detriment to my 
main object, given the preference to facts which have 
been communicated to me by friends and correspondents. 
And here I may fitly take the opportunity of expressing 
my thanks and obligations to the latter, who in astonish- 
ing numbers have poured in their communications during 
several years from all quarters of the globe. I make this 
statement because I desire to explain to all my corres- 
pondents who may read this book, that I am not the less 
sensible of their kindness because its bounty has ren- 
dered it impossible for me to send acknowledgments in 
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individual cases. However, I should like to add in this 
Connection that it does not follow, because I have only 
quoted a small percentage of the letters which 1 have re- 
ceived, that all of the remainder have been useless. On 
the contrary, many of tjiese have j^erved to convey infor- 
mation and suggestions which, even if not reserved for 
express quotation in my forthcoming work, have been of 
use in guiding my judgment on particular points. There- 
fore I hope that the publication of these remarks may 
serve to swell the stream of communications into a yet 
larger flow. ^ 

In all cases where I have occasion to quote statements 
of fact, which in the present treatise are necessarily 
numerous, I have made a point of trying to quote 
verbatim. Only where I have found that the account 
given by an author or a correspondent might profitably 
admit of a considerable degree of condensation have I 
presented it in my own words. 

And here I have to express my very special obligations 
to Mr. Darwin, who not only assisted me in the most 
generous manner with his immense stores of information, 
as well as with his valuable judgment on sundry points 
of* difficulty, but has also been kind enough to place 
at my disposal all the notes and clippings on animal 
intelligence which he has been collecting for the last forty 
years, together with the original MS. of his wonderful 
chapter on ‘ Instinct.’ This chapter, on being re-cast for 
the ‘ Origin of Species,’ underwent so merciless an amount 
of compression that the original draft constitutes a rich 
store of hitherto unpublished material. In my second 
work I shall have occasion to draw upon this store more 
largely than in the present one, and it is needless to add 

* Letters may be addressed to me directly at 18 Cornwall Terrace, 
Regent’s Park, London, ^ W. 
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that in all cases where I do draw upon it I shall be careful 
to state the source to which I am indebted. • 

[The above was written when I sent this work to the 
publishers several months ago, and I have thought it 
best to leave the toncjuding paragraph as it originally 
stood. But in making this explanation, I cannot allude 
to the calamity which has since occurred without paying 
my tribute, not alone to Che memory of the greatest 
genius of our age, but still more, and much more, to the 
memory of a friend so inexpressibly noble, kind, and 
generous, that even my immense admiration of the 
naturalist was surpassed by my loving veneration for the 
man.] 
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INTBObUCTION. 


Before we begin to consider the phenomena of mind 
throughout the animal kingdom it is desirable that we 
should understand, as far as possible, what it is that we 
exactly mean by mind. Now, by mind we may mean two 
very different things, according as we contemplate it in 
our own individual selves, or in other organisms. For if 
we contemplate our own mind, we have an immediate 
cognizance of a certain flow of thoughts or feelings, which 
axe the most ultimate things, and indeed the only things, 
of which we are cognisant But if we contemplate mind 
in other persons or organisms, we have no such imme- 
diate cognizance of thoughts or feelings. In such cases 
we can only infer the existence and the nature of 
thoughts and feelings from the activities of the organisms 
which appear to exhibit them. Thus it is that we may 
have a subjective analysis of mind and an objective 
analysis of mind — the difference between the two con- 
sisting in this, that in our subjective analysis we are 
restricted to the limits of a single isolated mind which 
we call our own, and within the territory of which we 
have immediate cognizance of all the processes that are 
going on, or at any rate of all the processes that fall 
within the scope of our introspection. But in our ob- 
jective analysis of other or foreign minds we have no 
such immediate cognizance; all our knowledge of their 
operations is derived, as it were, through the medium of 
ambassadors — these ambassadors being the activities of 
the organism. Hence it is evident that in our study of 
animal intelligence we are wholly restricted to the ob- 
jective method. Starting from what I know subjectively 

B 
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of the operations of my own individual mind, and the 
activities which in my own organism they prompt, .1 
proceed by analogy to infer from the observable activities 
of other organisms what are the mental operations that 
underlie them. 

Now, in this mode of procedure what is the kind of 
activities which may be regarded as indicative of mind ? 
I certainly do not so regard the flowing of a river or the 
blowing of the wind. Why? First, because the objects 
are too remotfi in kind from my own organism to admit of 
my drfiwing any reasonable analogy between them and 
it ; and, secondly, because the activities which they pre- 
sent are of invariably the same kind under the same cir- 
cumstances; they afford no evidence of feeling or purpose. 
In other words, two conditions require to be satisfied before 
we even begin to imagine that observable activities are 
indicative of mind : first, the activities must be displayed 
by a living organism ; and secondly, they must be of a 
kind to suggest the presence of two elements which we 
recognise as the distinctive characteristics of mind as 
such — consciousness and choice. 

So far, then, the case seems simple enough. Wherever 
we see a living organism apparently exerting intentional 
choice, we might infer that it is conscious choice, and 
therefore that the organism has a mind. But further 
reflection shows us that this is just what we cannot do; 
for although it is true that there is no mind without the 
power of conscious choice, it is not true that all apparent 
choice is due to mind. In our own organisms, for in- 
stance, we find a great many adaptive movements per- 
formed without choice or even consciousness coming into 
play at all — such, for instance, as in the beating of our 
hearts. And not only so, but physiological experiments 
and pathological lesions prove that in our own and in 
other organisms the mechanism of the nervous system is 
sufficient, without the intervention of consciousness, ta 
produce muscular movements of a highly co-ordinate and 
apparently intentional character. Thus, for instance, if a 
man has his back broken in such a way as to sever the 
nervous connection between his brain and lower extremi- 
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ties, OD pinching or tickling his feet they are drawn sud- 
denly away from the irritation, although the man is quite 
tfnconscious of the adaptive movement of his muscles ; 
the lower nerve-centres of the spinal cord are competent 
to bring about this movement of adaptive response with- 
out requiring to be directed by the jDrain. This non- 
mental operation of the* lower nerve-centres in the pro- 
duction of apparently intentional movements is called 
Reflex Action, and the cases of its occurrence, even within 
the limits of our own organism, are literally numberless. 
Therefore, in view of such mon-mental nervous adjust- 
ment, leading to movements which are only in appearance 
intentional, it clearly becomes a matter of great difficulty 
to say in the case of the lower animals whether any action 
which appears to indicate intelligent choice is not really 
action of the reflex kind. 

On this whole subject of mind-like and yet not truly 
mental action I shall have much to say in my subsequent 
treatise, where I shall be concerned among other things 
with tracing the probable genesis of mind from non- 
mental antecedents. But here it is sufficient merely to 
make this general statement of the fact, that even within 
the experience supplied by our own organisms adaptive 
movements of a highly complex and therefore apparently 
purposive character may be performed without any real 
purpose, or even consciousness of their performance. It 
thus becomes evident that before we can predicate the 
bare existence of mind in the lower animals, we need 
some yet more definite criterion of mind than that which 
is supplied by the adaptive actions of a living organism, 
howsoever apparently intentional such actions may be. 
Such a criterion I have now to lay down, and I think it is 
one that is as practically adequate as it is theoretically 
legitimate. 

Objectively considered, the only distinction between 
adaptive movements due to reflex action and adaptive 
movements due to mental perception, consists in the 
former depending on inherited mechanisms within the 
nervous system being so constructed as to eflfect particular 
adaptive movements in response to particular stimula- 
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tions, while the latter are independent of any such in- 
herited adjustment of special mechanisms to the exi- 
gencies of special circumstances. Keflex actions under 
the influence of their appropriate stimuli may be com- 
pared to the actions of a machine under the manipu- 
lations of an opeiator^; when certain springs of action 
are touched by certain stimuli* the whole machine is 
thrown into appropriate movement ; there is no room for 
choice, there is no room for. uncertainty ; but as surely as 
any of these inherited mechanisms are affected by the 
stimulus with reference to Which it has been constructed 
to act, so surely will it act in precisely the same way as it 
always has acted. But the case with conscious mental 
adjustment is quite different. For, without at present 
going into the question concerning the relation of body 
and mind, or waiting to ask whether cases of mental 
adjustment are not really quite as mechanical in the 
sense of being the necessary result or correlative of a chain 
of physical sequences due to a physical stimulation, it is 
enough to point to the variable and incalculable character 
of mental adjustments as distinguished from the constant 
and foreseeable character of reflex adjustments. All, in 
fact, that in an objective sense we can mean by a mental 
adjustment is an adjustment of a kind that has not been 
definitely fixed by heredity as the only adjustment pos- 
sible in the given circumstances of stimulation. For were 
there no alternative of adjustment, the case, in an anirpal 
at least, would be indistinguishable from one of reflex 
action. 

It is, then, adaptive action by a living organism in 
cases where the inherited machinery of the nervous system 
does not furnish data for our prevision of what the adap- 
tive action must necessarily be — it is only here that we 
recognise the objective evidence of mind. The criterion 
of mind, therefore, which I propose, and to which I shall 
adhere throughout the present volume, is as follows : — 
Does the organism learn to make new adjustments, or to 
modify old ones, in accordance with the results of its own 
individual experience ? If it does so, the fact cannot be 
due merely to reflex action in the sense above described, 
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it is impossible that heredity can have provided in 
advance for innovations upon, or alterations of, its machi- 
nery during the lifetime of a particular individual. 

In my next work I shall have occasion to consider this 
criterion of mind more carefully,^ and then it will be 
shown that as here stated the criterion is not rigidly ex- 
clusive, either, on the one hand, of a possibly mental 
element in apparently non-miental adjustments, or, con- 
versely, of a possibly non-mental element in apparently 
mental adjustments. But, nevertheless, the criterion is 
the best that is available, and, as it will be found sufficient 
for all the purposes of the present work, its more minute 
analysis had better be deferred till I shall have to trc^at of 
the probable evolution of mind from non-mental an- 
tecedents. I may, however, here explain that in my use 
of this criterion 1 shall always regard it as fixing only the 
upper limit of non-mental action ; I shall never regard it 
as fixing the lower limit of mental action. F'or it is clear 
that long before mind has advanced sufficiently far in the 
scale of development to become amenable to the test in 
question, it has probably begun to dawn as nascent sub- 
jectivity. In other words, because a lowly organised 
animal does not learn by its own individual experience, 
we may not therefore conclude that in performing its 
natural or ancestral adaptations to appro])riate stimuli 
consciousness, or the mind-cdement, is wholly absent ; we 
can only say that this element, if present, reveals no 
evidence of the fact. But, on the other hand, if a lowly 
organised animal does learn by its own individual experi- 
ence, we are in possession of the best available evidence 
of conscious memory leading to intentional adaptation. 
Therefore our criterion applies to the upper limit of non- 
mental action, not to the lower limit of mental. 

Of course to the sceptic this criterion may appear un- 
satisfactory, since it depends, not on direct knowledge, 
but on inference. Here, however, it seems enough to 
point out, as already observed, that it is the best 
criterion available ; and further, that scepticism of this 
kind is logically bound to deny evidence of mind, not only 
in the case of the lower animals, but also in that of the 
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higher, and even in that of men other than the sceptic 
himself. For all objections which could apply to the use 
of this criterion of mind in the animal kingdom would 
apply with equal force to the evidence of any mind other 
than that of the in<}ividual ol^ector. This is obvious, 
because, as I have already observed, the only evidence we 
can have of objective mind is that which is furnished by 
objective activities ; and a^ the subjective mind can never 
become assimilated with the objective so as to learn by 
direct feeling the mental processes which there accompany 
the objective activities, it is clearly impossible to satisfy 
any one who may choose to doubt the validity of inference, 
that in any case other than his own mental processes ever 
do accompany objective activities. Thus it is that philo- 
sophy can supply no demonstrative refutation of idealism, 
even of the most extravagant form. Common sense, how- 
ever, universally feels that analogy is here a safer guide 
to truth than the sceptical demand for impossible evi- 
dence; so that if the objective existence of other or- 
ganisms and their activities is granted — without which 
postulate comparative psychology, like all the other 
sciences, would be an unsubstantial dream — common 
sense will always and without question conclude that the 
activities of organisms other than our own, when analogous 
to those activities of our own which we know to be accom- 
panied by certain mental states, are in them accompanied 
by analogous mental states. 

The theory of animal automatism, therefore, which is 
usually attributed to Descartes (although it is not quite 
clear how far this great philosopher really entertained the 
theory), can never be accepted by common sense ; and even 
as a philosophical speculation it will be seen, from what has 
just been said, that by no feat of logic is it possible to 
make the theory apply to animals to the exclusion of 
man. The expression of fear or affection by a dog in- 
volves quite as distinctive and complex a series of neuro- 
muscular actions as does the expression of similar emotions 
by a human being; and therefore, if the evidence of 
corresponding mental states is held to be inadequate in 
the one case, it must in consistency be held similarly 
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inadequate in the other. And likewise, of course, with all 
other exhibitions of mental life. 

It is quite true, however, that since the days of Des- 
cartes — or rather, we might say, since the days of Joule — 
the question of animal automatism has assumed a new or 
more defined aspect, seeing that it ncjw ruts straight into the 
most profound and insoluble problem that has ever been 
presented to human thought — viz. the relation of body to 
mind in view of the doctrine ol^the conservation of energy, 
I shall subsequently have occasion to consider this problem 
vrith the close attention that it demands ; but in the 
present volume, which has to deal only with the pheno- 
mena of mind as such, I expressly pass the problem aside 
as one reserved for separate treatment. Here I desire 
only to make it plain that the mind of animals must be 
placed in the same category, with reference to this pro- 
blem, as the mind of man ; and thai. we cannot without 
gross inconsistency ignore or question the evidence of 
mind in the former, while we accej)! precisely the same 
kind of evidence as sufficient proof of mind in the latter. 

And this proof, as I have endeavoured to show, is in all 
cases and in its last analysis the fact of a living organism 
showing itself able to learn by its own individual experi- 
ence. Wherever we find an animal able to do this, we 
have the same right to predicate mind as existing in such 
an animal that we have to predicate it as existing in any 
hifinan being other than ourselves. For instance, a dog 
has alwnys been accustomed to eat a piece of meat when 
his organism requires nourishment, and when his olfactory 
nerves respond to the particular stimulus occasioned by 
the proximity of the food. So far, it may be said, there 
is no evidence of mind ; the whole series of events com- 
prised in the stimulations and muscular movements may 
be due to reflex action alone. But now suppose that by a 
number of lessons the dog has been taught not to eat the 
meat when he is hungry until he receives a certain verbal 
signal : then we have exactly the same kind of evidence 
that the dog’s actions are prompted by mind as we have 
that the actions of a man are so prompted.* Now we find 
^ Of course it may be said that we have no evidence oi pnytnptmg 
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that the lower down we go in the animal kingdom, the 
more we observe reflex action, or non-mental adjustmentr, 
to predominate over volitional action, or mental adjust- 
ment. That is to say, the lower down we go in the 
animal kingdom, the less capacity do we find for changing 
adjust! ve movements - in correspondence with changed 
conditions ; it becomes more and more hopeless to teach 
animals — that is, to establish associations of ideas; and 
the reason of this, of course, is that ideas or mental units 
become fewer and less definite the lower we descend 
through the structure of mind. 

It is not my object in the present work to enter upon 
any analysis of the operations of mind, as this will require 
to be done as fully as possible in my next work. Never- 
theless, a few words must here be said with regard to the 
main divisions of mental operation, in order to define 
closely the meanings which I shall attach to certain terms 
relating to these divisions, and the use of which I cannot 
avoid. 

The terms sensation, perception, emotion, and volition 
need not here be considered. I shall use them in their 
ordinary psychological significations ; and although 1 
shall subsequently have to analyse each of the organic or 
mental states which they respectively denote, there will 
be no occasion in the present volume to enter upon this 
subject. I may, however, point out one general cf^n- 
sideration to which I shall throughout adhere. Taking 
it for granted that the external indications of mental 
processes which we observe in animals are trustworthy, so 
that we are justified in inferring particular mental states 
from particular bodily actions, it follows that in con- 
sistency we must everywhere apply the same criteria. 

For instance, if we find a dog or a monkey exhibiting 
marked expressions of affection, sympathy, jealousy, rage, 
&c., few persons are sceptical enough to doubt that the 
complete analogy which these expressions afford with 

in either case ; but this is the side issue which concerns the general 
relation of body and mind, and has nothing to do with the guarantee 
of inferring the presence of mind in particular cases. 
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those which are manifested by man, sufficiently prove 
the existence of mental states analogous to those in man 
of which these expressions are the outward and visible 
signs. But when we find an ant or a bee apparently 
exhibiting by its actions these same emotions, few persons 
are sufficiently non-sceptical not to (foubt whether the 
outward and visible signs are here trustworthy as evidence 
of analogous or corresponding inward and mental states. 
The whole organisation of siibh a creature is so different 
from that of a man that it becomes questionable how 
far analogy drawn from the activities of the insect is a 
safe guide to the inferring of mental states — particularly 
in view of the fact that in many respects, such as in the 
great preponderance of ‘ instinct ’ over ‘ reason,* the 
psychology of an insect is demonstrably a widely different 
thing from that of a man. Now it is, of course, perfectly 
true that the less the resemblance the less is the value of 
any analogy built upon the resemblance, and therefore 
that the inference of an ant or a bee feeling sympathy or 
rage is not so valid as is the similar inference in the case 
of a dog or a monkey. Still it is an inference, and, so 
far as it goes, a valid one — being, in fact, the only in- 
ference available. That is to say, if we observe an ant or 
a bee apparently exhibiting sympathy or rage, we must 
either conclude that some psychological state resembling 
that of sympathy or rage is present, or else refuse to 
thifik about the subject at all ; from the observable facts 
there is no other inference open. Therefore, having full 
regard to the progressive weakening of the analogy from 
human to brute psychology as we recede through the 
animal kingdom downwards from man, still, as it is the 
only analogy available, I shall follow it throughout the 
animal series. 

It may not however, be superfluous to point out 
that if we have full regard to this progressive weaken- 
ing of the analogy, we must feel less and less certain 
of the real similarity of the mental states compared ; 
so that when we get down as low as the insects, I 
think the most we can confidently assert is that the 
known facts of human psychology furnish the best avail- 
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able pattern of the probable facts of insect psychology. 
Just as the theologians tell us — and logically enough— 
that if there is a Divine Mind, the best, and indeed only, 
conception we can form of it is that which is formed on 
the analogy, however imperfect, supplied by the human 
mind; so with ‘inverted anthropomorphism’ we must 
•apply a similar consideration with a similar conclusion to 
the animal mind. The mental states of an insect may 
be widely different from those of a man, and yet most 
probably the nearest conception that we can form of their 
true natxire is that which we form by assimilating them 
to the pattern of the only mental states with which we 
are actually acquainted. And this consideration, it is 
needless to point out, has a special validity to the evo- 
lutionist, inasmuch as upon his theory there must be a 
psychological, no less than a physiological, continuity 
“extending throughout the len^h and breadth of the 
unimal kingdom. 

In these preliminary remarks only one other point 
requires brief consideration, and this has reference to the 
distinction between what in popular phraseology is called 
Instinct ’ and ‘ Keason.’ I shall not here enter upon 
nny elaborate analysis of a distinction which is un- 
doubtedly valid, but shall confine my remarks to ex- 
plaining the sense in which I shall everywhere use these 
terms. j 

Few words in our language have been subject to a 
greater variety of meanings than the word instinct. In 
popular phraseology, descended from the Middle Ages, 
all the mental faculties of the animal are termed in- 
stinctive, in contradistinction to those of man, which 
are termed rational. But unless we commit ourselves to 
an obvious reasoning in a circle, we must avoid assuming 
that all actions of animals are instinctive, and then 
arguing that because they are instinctive, therefore they 
differ from the rational actions of man. The question 
really lies in what is here assumed, and we can only 
answer it by examining in what essential respect instinct 
“differs from reason. 
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Again, Addison says : — 

* I look upon instinct as upon the principle of gravitation in 
bodies, which is not to be explained by any known qualities 
inherent in the bodies themselves, nor from any laws of me- 
chanism, but as an immediate impression from the first Mover, 
and the Divine energy acting in the c:^tures. 

This mode of ‘ looking upon instinct ’ is merely to 
exclude the subject from the sphere of inquiry, and so to 
abstain from any attempt at definition. 

Innumerable other opinions might be quoted from 
well-known writers, ‘ looking upon instinct ’ in widely 
different ways ; but as this is not an historical work, I 
shall pass on at once to the manner in which science 
looks upon it, or, at least, the manner in which it will 
always be looked upon throughout the present work. 

Without concerning ourselves with the origin of in- 
stincts, and so without reference to the theory of evolution, 
we have to consider the most conspicuous and distinctive 
features of instinct as it now exists. The most important 
point to observe in the first instance is that instinct 
involves mental operations ; for this is the only point 
that serves to distinguish instinctive action from reflex. 
Reflex action, as already explained, is non-mental neuro- 
muscular adaptation to appropriate stimuli; but in- 
stinctive action is this and something more ; there is in 
it the element of mind. Such, at least, is instinctive 
action in the sense that I shall always allude to it. I 
am, of course, aware that the limitation which I thus 
impose is one which is ignored, or not recognised, by 
many writers even among psychologists ; but I am per- 
suaded that if we are to have any approach to definiteness 
in the terms which we employ — not to say of clear- 
ness in our ideas concerning the things of which we speak 
— it is most desirable to restrict the word instinct to 
mental as distinguished from non-mental activity. No 
doubt it is often diflScult, or even impossible, to decide 
whether or not a given action implies the presence of the 
mind-element — i.e., conscious as distinguished from un- 
conscious adaptation ; but this is altogether a separate 
matter, and has nothing to do with the question of 
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defining instinct in a manner which shall be formally 
exclusive, on the one hand of reflex action, and on th'e 
other of reason. As Virchow truly observes, ‘ it is diffi- 
cult or impossible to draw the line between instinctive 
and reflex action^ ’ but at least the difficulty may be 
narrowed down to deciding in particular cases whether 
or not an action falls into this or that category of defini- 
tion ; there is no reason why the difficulty should arise 
on account of any ambiguity of the definitions themselves. 
Therefore I endeavour to draw as sharply as possible the 
line which in theory should be taken to separate in- 
stinctive from reflex action; and this line, as I have 
already said, is constituted by the boundary of non-mental 
or unconscious adjustment, with adjustment in which 
there is concerned consciousness or mind. 

Having thus, I hope, made it clear that the difficulty 
of drawing a distinction between reflex and instinctive 
actions as a class is one thing, and that the difficulty of 
assigning particular actions to one or the other of our 
categories is another thing, we may next perceive that the 
former difficulty is obviated by the distinction which I 
have imposed, and that the latter only arises from the fact 
that on the objective side there is no distinction im- 
posable. The former difficulty is obviated by the distinc- 
tion which I have drawn, simply because the distinction 
is itself a definite one. In particular cases of adjust! ve 
action we may not always be able to affirm whether Con- 
sciousness of their performance is present or absent ; but, 
as I have already said, this does not affect the validity of 
our definition ; all we can say of such cases is that if the 
performance in question is attended with consciousness it 
is instinctive, and if not it is reflex. 

And the difficulty of assigning particular actions to one 
or other of these two categories arises, as I have said, 
merely because on the objective side, or the side of the 
aervous system, there is no distinction to be drawn. 
Whether or not a neural process is accompanied by a men- 
tal process, it is in itself the same. The advent and de- 
velopment of consciousness, although progressively con- 
verting reflex action into instinctive, and instinctive into 
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rational, does tliis exclusively in the sphere of subjec- 
tivity ; the nervous processes engaged are throughout the 
same in kind, and differ only in the relative degrees of 
their complexity. Therefore, as the dawn of consciousness 
or the rise of the mind-element is gradual and undefined, 
both in the animal kingdom and in, the# growing child, it 
is but necessary that in the early morning, as it were, of 
consciousness any distinction between the mental and the 
non-mental should be obscure,^nd generally impossible to 
determine. Thus, for instance, a child at birth does not 
close its eyes upon the near approach of a threatening 
body, and it only learns to do so by degrees as the result 
of experience ; at first, therefore, the action of closing the 
eyelids in order to protect the eyes may be said to be 
instinctive, in that it involves the mind-element : * yet it 
afterwards becomes a reflex wdiich asserts itself even in 
opposition to the will. And, conversely, sucking in a 
new-born child, or a child in ntero^ is, in accordance with 
my definition, a reflex action ; yet in later life, when con- 
sciousness becomes more developed and the child seeks the 
breast, sucking may properly be called an instinctive 
action. Therefore it is that, as in the ascending scale 
of objective complexity the mind-element arises and 
advances gradually, many particular cases which occupy 
the undefined boundary between reflex action and instinct 
cannot be assigned wit h confidence either to the one region 
or tp the other. 

We see then the point, and the only point, wherein 
instinct can be consistently separated from reflex action ; 
viz., in presenting a mental constituent. Next we must 
consider wherein instinct may be separated from reason. 
And for this purpose we may best begin by considering 
what we mean by reason. 

The term ‘ reason ’ is used in significations almost as 
various as those which are applied to ^ instinct.’ Some- 

* I.e., ancestral as well as individual. If the race had not always 
had occasion to close the eyelids to protect the eyes, it is certain that 
the young child would not so quickly learn to do bo in virtue of ita 
own individual experience alone ; and as the action cannot be attri- 
buted to any process of conscious inference, it is not rational ; but we 
have seen that it is not originally reflex ; therefore it is instinctive 
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times it stands for all the distinctively human faculties 
taken collectively, and in antithesis to the mental faculties 
of the brute ; while at other times it is taken to mean the 
distinctively human faculties of intellect. 

Dr. Johnson defines it as ‘ the power by which man 
deduces one propcsitiqn from another, and proceeds from 
premises to consequences.’ This definition presupposes 
language, and therefore ignores all cases of inference not 
thrown into the formal shape of predication. Yet even in 
man the majority of inferences drawn by the mind never 
emerge as articulate propositions ; so that although, as 
we shall have occasion fully to observe in my subsequent 
work, there is much profound philosophy in identifying 
reason with speech as they were identified in the term 
Logos, yet for purposes of careful definition so to identify 
intellect with language is clearly a mistake. 

More correctly, the word reason is used to signify the 
power of perceiving analogies or ratios, and is in this 
sense equivalent to the term < ratiocination,’ or the faculty 
of deducing inferences from a perceived equivalency of 
relations. Such is the only use of the word that is 
strictly legitimate, and it is thus that I shall use it 
throughout the present treatise. This faculty, however, 
of balancing relations, drawing inferences, and so of fore- 
casting probabilities, admits of numberless degrees ; and 
as in the designation of its lower manifestations it sounds 
somewhat unusual to employ the word reason, I shall in 
these cases frequently substitute the word intelligence. 
Where we find, for instance, that an oyster profits by 
individual experience, or is able to perceive new relations 
and suitably to act upon the result of its perceptions, I 
think it sounds less unusual to speak of the oyster as dis- 
playing intelligence than as displaying reason. On this 
account I shall use the former term to signify the lower 
degrees of the ratiocinative faculty ; and thus in my usage 
it will be opposed to such terms as instinct, reflex action,. 
(Sx., in the same manner as the term reason is so opposed. 
This is a point which, for the sake of clearness, I desire 
the reader to retain in his memory. I shall always speak 
of intelligence and intellect in antithesis to instinct, emo- 
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tion, and the rest, as implying mental faculties the same- 
ijL kind as those which in ourselves we call rational. 

Now it is notorious that no distinct line can be di-awn 
between instinct and reason. Whether we look to th(- 
growing child or to the ascending scale of animal life, wc 
find that instinct shades into rejison# by imperceptibh^ 
degrees, or, as Pope expresses it, that these principles arr 
* for ever separate, yet for ever near.’ Nor is this other 
than the principles of evolutipn would lead us to expect, 
as I shall afterwards have abundant occasion to show. 
Here, however, we are only concerned with drawing what 
distinction we can between instinct and reason as these 
faculties are actually presented to our observation. And 
this in a general way it is not difficult to do. 

We have seen that instinct involves ‘mental opera-* 
tions,’ and that by this feature it is distinguished from re- 
flex action ; we have now to consider the features by whicl i 
it is distinguished from reason. These are accurately.. 
though not completely, conveyed by Sir Benjamin Brodie. 
who defines instinct as ‘a principle by which animals 
are induced, independently of experience and reason- 
ing, to the performances of certain voluntary acts, whicl t 
are necessary to their preservation as individuals, o)“ 
to the continuance of the species, or in some othej 
way convenient to them.’' This definition, as I hav(‘ 
said, is accurate as far as it goes, but it does not state 
witj;i sufficient generality and terseness that all instinctive ^ 
action is adaptive ; nor does it clearly bring out the dis- 
tinction between instinct and reason which is thus well 
conveyed by the definition of Hartmann, who says in hi^ 
‘ Philosophy of the Unconscious,’ that ‘ instinct is action 
taken in pursuance of an end, but without conscious per- 
ception of what the end is.’ This definition, however, is 
likewise defective in that it omits another of the im- 
portant differentia of instinct — namely, the uniformity of 
instinctive action as performed by different individuals of 
the same species. Including this feature, therefore, we 
may more accurately and completely define instinct as 
mental action (whether in animals or human beings),. 

* Piychologioal Pegearohes, p. 187. 
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directed towards the accomplishing of adaptive movement, 
-iintecedent to individual experience, without necessa^ 
knowledge of the relation between the means employed 
and the ends attained, but sinadlarly performed under the 
same appropriate circumstances by all the individuals of 
the same species. «, No,w in ever^ one of these respects, 
with the exception of containing a mental constituent and 
in being concerned in adaptive action, instinct differs from 
reason. For reason, besides involving a mental con- 
stituent, and besides being concerned in adaptive action, 
is always subsequent to individual experience, never acts 
but upon a definite and often laboriously acquired know- 
ledge of the relation between means and ends, and is very 
far from being always similarly performed under the same 
appropriate circumstances by all the individuals of the 
same species. 

Thus the distinction between instinct and reason is 
both more definite and more manifold than is that between 
instinct and reflex action. Nevertheless, in particular 
cases there is as much difficulty in classifying certain 
actions as instinctive or rational, as there is in cases where 
the question lies between instinct and reflex action. And 
the explanation of this is, as already observed, that instinct 
passes into reason by imperceptible degrees ; so that 
actions in the main instinctive are very commonly 
tempered with what Pierre Huber calls ‘ a little dose of 
judgment or reason,’ and vice versa. But here, again, the 
difficulty which attaches to the classification of particular 
actions has no reference to the validity of the distinctions 
between the two classes of actions ; these are definite and 
precise, whatever difficulty there may be in applying them 
to particular cases. 

Another point of difference between instinct and 
reason may be noticed which, although not of invariable, 
is of very general applicability. It will have been 
observed, from what has already been said, that the 
essential respect in which instinct differs from reason con- 
sists in the amount of conscious deliberation which the 
two processes respectively involve. Instinctive actions are 
actions which, owing to their frequent repetition, become 
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80 habitual in the course of generations that all the 
individuals of the same species automatically perform the 
same actions under the stimulus supplied by the Siime 
appropriate circumstances. Kational actions, on the other 
hand, are actions which are required to meet circumstances 
of comparatively rare occT^rrence in the Hfe-history of the 
species, and which therefore can only be performed by an 
intentional effort of adaptation. Consequently there arises 
the subordinate distinction to* which 1 allude, viz., that 
instinctive actions are only performed under particular 
circumstances which have been frequently experienced 
during the life-history of the species; whereas rational 
actions are performed under varied circumstances, and 
serve to meet novel exigencies which may never before 
have occurred even in the life-history of the individual. 

Thus, then, upon the whole, we may lay down our 
several definitions in their most complete form. 

Reflex action is non-mental neuro-muscular adjust- 
ment, due to the inherited mechanism of the nervous 
system, which is formed to respond to particular and often 
recurring stimuli, by giving rise to particular movements 
of an adaptive though not of an intentional kind. 

Instinct is reflex action into which there is imported 
the element of consciousness. The term is therefore a 
generic one, comprising all those faculties of mind which 
are concerned in conscious and adaptive action, antecedent 
to individual experience, without necessary knowledge of 
the relation between means employed and ends attained, 
but similarly performed under similar and frequently re- 
curring circumstances by all the individuals of the same 
species. 

Reason or intelligence is the faculty which is concerned 
in the intentional adaptation of means to ends. It there- 
fore implies the conscious knowledge of the relation be- 
tween means employed and ends attained, and may be 
exercised in adaptation to circumstances novel alike to 
the experience of the individual and to that of the species. 


c 
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CHAPTER I. 

APPLICATION OF THE FOREdOING PRINCIPLES TO THE 
LOWEST ANIMALS. 

Protozoa. 

No one can have watched the movements of certain 
Infusoria without feeling it difficuli to believe that these 
lit tle animals are not actuated by some amount of intelli- 
gence. Even if the manner in which they avoid collisions 
be attributed entirely to repulsions set up in the currents 
which by their movements they create, any such mechanical 
explanation certainly cannot apply to the small ci'eatures 
seeking one another for the purposes of prey, reproduction, 
or, as it sometimes seems, of mere sport. There is a 
common and well-known rotifer whose body is of a cup 
shape, provided with a very active tail, which is anued at 
its extremity with strong forceps. I have seen a small 
specimen of this rotifer seize a much larger one with its 
forceps, and attach itself by this means to the side of the 
cup. The large rotifer at once became very active, and 
swinging about with its burden until it came to a piece of 
weed, it took firm hold of the weed with its own forceps, 
and began the most extraordinary series of movements, 
which were obvdously directed towards ridding itself of the 
encumbrance. It dashed from side to side in all directions 
with a vigour and suddenness which were highly astonish- 
ing, so that it seemed as if the animalcule would either 
break its forceps or wrench its tail from its body. No 
movements could possibly be better suited to jerk off the 
offending object, for the energy with which the jerks were 
given, now in one direction and now in another, were, as I 
have said, most surprising. But not less surprising was 
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the tenacity with which the smaller rotifer retained its 
ht)ld ; for although one might think that it was being 
almost jerked to pieces, after each bout of jerking it was 
seen to be still attached. This trial of strength, which 
must have involved an immense expenditure of energy in 
proportion to the size the aniihals, lasted for several 
minutes, till eventually the small rotifer was idirown 
violently away. It then returned to the conflict, but did 
not succeed a second time in establishing its hold. The 
entire scene was as like intelligent action on the part of 
both animals as could well be imagined, so that if we were 
to depend upon appearances alone, this one observant ion 
would be sufficient to induce me to attribute conscious 
determination to these microsco])ical organisms. 

But, without denying that coTiscious determination may 
here be present, or involving (nirs(‘lves in the impossible 
task of proving such a negative, we may properly affirm 
that until an animalcule shows it self to be teachable by in- 
dividual experience, we have no sufficient evidence derived 
or derivable from any number of such apparently intelli- 
gent movements, that conscious determination is j^resent. 
Therefore, I need not wait to quote the observations of 
the sundry microscopists who detail facts more or less 
similar to the above, with exi:)ressions of their belief that 
microscopical organisms display a certain degree of instinct 
or intelligence as distinguished from mechanical, or wholly 
noit^mental adjustment. But there are some observations 
relating to the lowest of all animals, and made by a com- 
petent person, which are so remarkable that I shall have to 
quote them in full. These observations are recorded by 
Mr. H. J. Carter, F.R.S., in the ‘ Annals of Natural 
History,’ and in his opinion prove that the beginnings of 
instinct are to be found so low down in the scale as the 
Rhizopoda. He says: — ‘Even Athealium will confine 
itself to the water of the watch-glass in which it may be 
placed when away from sawdust and chips of wood among 
which it has been living ; but if the watch-glass be placed 
upon the sawdust, it will very soon make its way over the 
side of the watch-glass and get to it.’ 

This is certainly a remarkable observation ; for it seems 
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to show that the rhizopod distinguishes the presence of 
the sawdust outside the watch-glass, and crawls over the 
brim of the latter in order to get into more congenial 
quarters, while it is contented with the water in the watch- 
glass so long as t|;iere is no sawdust outside. But to pro- 
ceed : * • 

On one occasion, while investigating the nature of some 
large, transparent, spore-lik^ elliptical cells (fungal X) whose 
protoplasm was rotating, while it was at the same time charged 
with triangular grains of starch, I observed some actinophorous 
rhizopods creeping about them, which had similarly shaped 
grains of starch in their interior ; and having determined the 
nature of these grains in both by the addition of iodine, I 
cleansed the glasses, and placed under the microscope a new 
portion of the sediment from the basin containing these cells and 
actinophryans for further examination, when I observed one of 
the spore-like cells had become ruptured, and that a portion of 
its protoplasm, charged with the triangular starch-grains, was 
slightly protruding through the crevice. It then struck me 
that the actinophryans had obtained their starch-grains from 
this source ; and while looking at the ruptured cell, an actir 
nophrys made its appearance, and creeping round the cell, at 
last arrived at the crevice, from which it extricated one of the 
grains of starch mentioned, and then crept off to a good dis- 
tance. Presently, however, it returned to the same cell ; and 
although there were now no more starch-gi*ains protruding, the 
actinophrys managed again to extract one from the interior 
through the crevice. All this was repeated several tijnes, 
showing that the ojolinophrys instinctively knew that those were 
nutritious grains, that they were contained in this cell, and 
that, although each time after incepting a grain it went away 
to some distance, it knew how to find its way back to the cell 
again which furnished this nutriment. 

On another occasion I saw an actiiwphrys station itself 
close to a ripe spore-cell of pythium, which was situated upon 
a filament of Spirogyra crassa', and as the young ciliated 
monadic germs issued forth, one after another, from the dehis- 
cent spore-cell, the actinophrys remained by it and caught 
every one of them, even to the last, when it retired to another 
part of the field, as if instinctively conscious that there was 
nothing more to be got at the old place. 

But by far the greatest feat of this kind that ever presented 
itself to me was the catching of a young acineta by an old 
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sluggish amoeba^ as the former left its parent ; and this took 
|)lac6 as follows : — 

In the evening of the 2nd of June, 1858, in Bombay, while 
looking through a microscope at some EugUnoRy &c., which had 
been placed aside for examination in a watch-glass, mv eye fell 
upon a stalked and triangular adneta (A.^nyatacinai)y around 
which an ainmba was cree{)ing and lingering, as they do when 
they are in quest of food. But knowing the antipathy that the 
amoehay like almost every other infusorian, has to the ten- 
tacles of the acinetay I concluded* that the amoeba was not en- 
couraging an appetite for its whiskered companion, when I was 
surprised to find that it crept up the stem of the acinetay and 
wound itself round its body. This mark of afiection, too much 
like that frequently evinced at the other end of the scale, even 
where there is a mind for its control, did not long remain with- 
out interpretation. There was a young adnetay tender, and 
without poisonous tentacles (for they are not developed at birth), 
just ready to make its exit from the parent, an exit which takes 
place so quickly, and is followed by such rapid bounding move- 
ments of the non-ciliated adnetay that who would venture to 
say, d prioriy that a dull, heavy, sluggish amoeba could catch 
such an agile little thing 1 But the amoeba are as unerring 
and unrelaxing in their grasp as they are unrelenting in their 
cruel inceptions of the living and the dead, when they serve 
them for nutrition ; and thus the amoebay placing itself round 
the ovarian aperture of the adneta, received the young one, 
nurse-like, in its fatal lap, incepted it, descended from the 
parent, and crept off*. Being unable to conceive at the time 
that this was such an act of atrocity on the part of the amoeba 
as the sequel disclosed, and thinking that the young adneta 
might yet ascape, or pass into some other form in the body of 
its host, I watched the amoeba for some time afterwards, until 
the tale ended by the young adneta becoming divided into two 
parts, and thus in their respective digestive spaces ultimately 
becoming broken down and digested.* 

With regard to these remarkable observations it can 
only, I think, be said that although certainly very sug- 
gestive of something more than mechanical response to 
stimulation, they are not sufficiently so to justify us in 
ascribing to these lowest members of the zoological scale 
any rudiment of truly mental action. The subject, how- 

* H. J. Carte?, F.R.S., AnnaU of Naiv/ral History , 3rd Series, 1868, 
pp. 46-6. 
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ever, is here full of difficulty, and not the least so on 
account of the amceba not only having no nervous 
system, but no observable organs of any kind ; so that, 
although we may suppose that the adaptive movements 
described by Mr, Carter were non-mental, it still remains 
wonderful that these 'movemente should be exhibited by 
such apparently unorganised creatures, seeing that as to 
the remoteness of the end attained, no less than the 
complex refinement of the stimulus to which their 
adaptive response was due, the movements in question 
rival the most elaborate of non-mental adjustments else- 
where performed by the most highly organised of nervous 
systems. 

Gcelenterata. 

Dr. Eimer attributes ^ voluntary action ’ to the Medusae, 
and indeed draws a sharp distinction between what he 
considers their ‘ involuntary ^ and ‘ voluntary ’ movements. 
In this distinction, however, I do not at all concur ; for 
although I am well acquainted with the difference be- 
tween the active and slow rhythm upon which the dis- 
tinction is founded, I see no evidence whatever for 
supposing that the difference involves any psychological 
element. The active swimming is produced by stimu- 
lation, and is no doubt calculated to lead to the escape of 
the organism ; but this fact certainly does not carry us 
beyond the ordinary possibilities of reflex action. And 
even when, as in some species is constantly the case, 
boiuts of active swimming appear to arise spontaneously 
or without observable stimulation, the fact is to be at- 
tributed to a liberation of overplus ganglionic energy, 
or to some unobservable stimulation ; it does not justify 
the supposition of any psychical element being con- 
cerned.^ 

M^Crady gives an interesting account of a medusa 
which carries its larvae on the inner sides of its bell- 
shaped body. The manubrium, or mobile digestive cavity 

' For an account of the natural movements of the Medusae and the 
effects of stimulation upon them, see Croonian Lecture in Pfdl TVaiu. 
1876, and also Phil. Tram. 1877 and 1879. 
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of the animal, depends, as in the other Medusae, from the 
summit of the concave surface of the bell, like a clapper 
or tongue. Now M‘Crady observed this depending orgim 
to be moved first to one side and then to the other side 
of the bell, in order to give suck to the larvae on the 
sides of the bell — the larwe dipping-theit long noses into 
the nutrient fluids which that organ of the parent’s body 
contained. I cite this case, because if it occurred in one 
of the higher animals it would •probably be called a case 
of instinct ; but as it occurs in so low an animal as a 
jelly-fish, it is unreasonable to suppose that intelligence 
can ever have played any part in originating the action. 
Therefore we may set it down as the un compounded 
result of natural selection. 

Some species of medusae — notably Sarsia , — seek the 
light, crowding into the path of a beam, and following it 
actively if moved. They derive advantage from so doing, 
because certain small Crustacea on which they feed like- 
wise crowd into the light. The seeking of light by these 
medusae is therefore doubtless of the nature of a reflex 
action which has been developed by natural selection in 
order to bring the animals into contact with their prey. 
Paul Bert has found that Daphnia pulex seeks the light 
(especially the yellow ray), and Engelmann has observed 
the same fact with regard to certain protoplasmic organisms. 
But in none of these or other such cases is there any 
evidtjnce of a psychical element being concerned in the 
process. 

Echinodermata, 

Some of the natural movements of these animals, as 
also some of their movements under stimulation, are very 
suggestive of purpose ; but I have satisfied myself that 
there is no adequate evidence of the animals being able to 
profit by individual experience, and therefore, in accordance 
with our canon, that there is no adequate evidence of their 
exhibiting truly mental phenomena. On the other hand, 
the study of reflex action in these organisms is full of 
interest — so much so that in my next work I shall take 
them as typical organisms in this connection.^ 

^ See Croonian Lecture, 1881, in forthcoming issue of Phil. Tram, 
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Annelida. 

Mr. Darwin has now in the press a highly interestfiig 
work on the habits of earth-worms. It appears from his 
observations that the manner in which these animals draw 
down leaves, &c.j into their burrows is strongly indicative 
of instinctive action, if not of intelligent purpose — seeing 
that they always lay hold of the part of the leaf (even 
though an exotic one) by the traction of which the leaf 
will offer least resistance “to being drawn down. But as 
this work will so shortly be published, I shall not forestall 
any of the facts which it has to state, nor should I yet 
like to venture an opinion as to how far these facts, when 
considered altogether, would justify any inference to a 
truly mental element as existing in these animals. 

Of the land leeches in Ceylon, Sir E. Tennent gives 
an account which likewise seems to bespeak intelligence 
as occurring in annelids. He says : — 

In moving, the land leeches have the power of planting one 
extremity on the earth and raising the other perpendicularly to 
watch for their victim. Such is their vigilance and instinct, 
that on the approach of a passer-by to a spot which they infest, 
they may be seen amongst the grass and fallen leaves on the 
edge of a native path, poised erect, and preparing for their 
attack on man and horse. On descrying their prey they ad- 
vance rapidly by semicircular strides, fixing one end firmly and 
arching the other forwards, till by successive advances they can 
lay hold of the traveller’s foot, when they disengage them^lves 
from the ground and ascend his dress in search of an aperture 
to enter. In these encounters the individuals in the rear of a 
party of travellers in the jungle invariably fare worst, as the 
leeches, once warned of their approach, congregate with sin- 
gular celerity.' 


Natural History of Ceylon^ p. 481. 
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MOLLUSCA. 

I SHALL treat of the Mollusca before the Articulata, 
because as a group their intelligence is not so high. 
Indeed, it is not to be expected that the class of 
animals wherein the ‘ vegetative ’ functions of nutri- 
tion and reproduction predominate so largely over the 
animal functions of sensation, locomotion, &c., should 
present any considerable degree of intelligence. Never- 
theless, in the only division of the group which has 
sense organs and powers of locomotion highly developed 
— viz., the Cephalopoda — we meet with large cephalic 
ganglia, and, it would appear, with no small develop- 
ment of intelligence. T^ng, however, the sub-king- 
dom in ascending order, I shall first present all the 
trustworthy evidence that I have been able to collect, 
pointing to the highest level of intelligence that is at- 
tained by the lower members. 

The following is quoted from Mr. Darwin’s MS. : — 

Even the headless oyster seems to profit from experience, 
for Dicquemase (‘Journal de Physique,' vol. xxviii. p. 244) 
asserts that oysters taken from a depth never uncovered by the 
sea, open their shells, lose the water within, and perish ; but 
oysters taken from the same place and depth, if kept in reser- 
voirs, where they are occasionally left uncovered for a short 
time, and are otherwise incommoded, learn to keep their shells 
shut, and then live for a much longer time when taken out of 
the water. ^ 

* This fact is also stated by Bingley, Anivial Biography, vol. iii. 
p. 464, and is now turned to practical account in the so-called ‘ Oyster- 
schools ' of France. The distance from the coast to Paris being too 
great for the newly dredged oysters to travel without opening their 
shells, they are first taught in the schools to bear a longer and longer 
exposure to the air without gaping, and when their education in this 
respect is completed they are sent on their journey to the metropolis, 
where they arrive with closed shells, and in a healthy condition. 
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Some evidence of intelligence seems to be displayed 
by the razor-fish. For the animals dislike salt, so that 
when this is sprinkled above their burrows in the sand, 
they come to the surface and quit their habitations. But 
if the animal is oqce seized when it comes to the surface 
and afterwards allowM to retfire into its burrow, no 
amount of salt will force it again to come to the surface.^ 
With regard to snails, L. Agassiz writes : ‘ Quiconque 
a eu I’occasion d’observer les amours des lima^ons, ne 
saurait mettre en doute la seduction d^ployee dans les 
mouvements et les allures qui preparent et accomplissent 
le double embrassement de ces hermaphrodites.’ ^ 

Again, Mr. Darwin’s MS. quotes from Mr. W. White ^ 
a curious exhibition of intelligence in a snail, which does 
not seem to have admitted of mal-observation. This 
gentleman ‘ fixed a land-shell mouth uppermost in a 
chink of rock ; in a short time the snail protruded itself 
to its utmost length, and, attaching its foot vertically 
above, tried to pull the shell out in a straight line. Not 
succeeding, it rested for a few minutes and then stretched 
out its body on the right side and pulled its utmost, but 
failed. Besting again, it protruded its foot on the left 
side, pulled with its full force, and freed the shell. This 
exertion of force in three directions, which seems so 
geometrically suitable, must have been intentional.’ 

If it is objected that snail shells must frequently be 
liable to be impeded by obstacles, and therefore that this 
display of manoeuvring on the part of their occupants is to 
be regarded as a reflex, I may remark that here again we 
have one of those incessantly recurring cases where it is 
difficult to draw the line between intelligence and non- 
intelligence. For, granting that the action is to a certain 
extent mechanical, we must still recognise that the 
animal while executing it must have remembered each of 
the two directions in which it had pulled ineffectually 
before it began to pull in the third direction ; and it is 
improbable that snail shells are so frequently caught in 
positions from which a pull in only one direction will 

* Bingley, loc. cit.y vol. iii. p. 449. 

* De VE^^ce et de la Clangey Ac., 1869, p. 106. 

* A Londoner’s Walk to Edinhurg\ p. 166 (1866). 
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release them, that natural selection would have developed 
a* special instinct to try pulling successively in three 
directions at right angles to one another. 

The only other instance that I have met with of the 
apparent display of intelligence in snails is the remark- 
able one which Mr. Darwin gives id his ‘ Descent of Man,’ 
on the authority of Mr. Lonsdale. Although the inter- 
pretation which is assigned to the fact seems to me to go 
beyond anything that we shoufd have reason to expect of 
snail intelligence, I cannot ignore a fact which stands 
upon the observation of so good an authority, and shall 
therefore quote it in Mr. Darwin’s words : — 

These animals appear aLso susceptible of some degree of per- 
manent attachment : an accurate observer, Mr. Lonsdale, in- 
forms me that he placed a jmir of land-snails {Helix pomatia), 
one of which was weakly, into a small and ill-provided garden. 
After a short time the strong and healthy individual disap- 
peared, and was traced by its track of slime over a wall into an 
adjoining well-stockeil garden. Mr. Lonsdale concluded that 
it had deserted its sickly mate ; but after an absence of twenty- 
four hours it returned, and apparently communicated the result 
of its successful explomtion, for both then started along the 
same track, and disappeared over the wall.^ 

In this case the fact must be accepted, seeing that it 
stands on the authority of an accurate observer, and is of 
so definite a kind as not to admit of mistake. Conse- 
quently we are shut up to the alternative of supposing 
the return of the healthy snail to its mate a mere acci- 
dent, and their both going over the wall into the well- 
stocked garden another mere accident, or acquiescing in 
the interpretation which Mr. Darwin assigns. Now, if 
we look closely into the matter, the chances against the 
double accident in question are certainly so considerable 
as to render the former supposition almost impossible. 
On the other hand, there is evidence to prove, as I shall 
immediately show, that a not distantly allied animal is 
unquestionably able to remember a particular locality as 
its home, and habitually to return to this locality after 
feeding. Therefore, in view of this analogous and cor- 


^ Detcent of Man^ pp. 262-3. 
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roborative case, the improbability of the snail remembering 
for twenty-four hours the position of its mate is ve'-y 
much reduced ; while the subsequent communication, if 
it took place, would only require to have been of the 
nature of ‘ follow me,’ which, as we shall repeatedly find, 
is a degree of communicative ability which many inverte- 
brated animals possess. Therefore, in view of these con- 
siderations, I incline to Mr. Darwin’s opinion that the facts 
can only be explained by Supposing them due to intelli- 
gence on the part of the snails. Thus considered, these 
mcts are no doubt very remarkable ; for they would appear 
to indicate not merely accurate memory of direction and 
locality for twenty-four hours, but also no small degree of 
something akin to ‘ permanent attachment,’ and sympa- 
thetic desire that another should share in the good things^ 
which one has found.' 

The case to which I have just alluded as proving 
beyond all doubt that some Grasteropoda are able to retain 
a very precise and accurate memory of locality, is that of 
the common limpet. 

Mr. J. Clarke Hawkshaw publishes in the Journal of 
the Linnsean Society the following account of the habits 
in question ; — 

The holes in the chalk in which the limpets are often to be 
found are, I believe, excavated in a great measure by rasping 
from the lingual teeth, though I doubt whether the object is to 
form a cavity to shelter in, though the cavities, when formed, 
may be of use for that purpose. It must be of the greatest im- 
portance to a limpet that, in order that it may insure a firm 
adherence to the rock, its shell should fit the rock accurately ; 
when the shell does fit the rock accurately, a small amount of 
muscular contraction of the animal would cause the shell to ad- 
here so firmly to a smooth surface as to be practically im- 
moveable without fracture. As the shells cannot be adapted 
daily to different forms of surface, the limpets generally return 
to the same place of attachment. I am sure this is the case 
with many ; for I found shells perfectly adjusted to the uneven 
surfaces of flints, the growth of the shells being in some parts 

1 The facts, however, m order to sustain such conclusions, of course 
require corroboration, and it is therefore to be regretted that Mr, Lons- 
dale did not experimentally repeat the conditions. 
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<ii8torted and indented to suit inequalities in the surface of the 
dints. . . . 

I noticed signs that limpets prefer a hard, smooth surface to 
a pit in the chalk. On one surface of a large block, over all 
sides of which limpets were regularly and plentifully distri- 
buted, there were two flat fragment^ of a fossil shell about 
3 inches by 4 inches, each embedded in the chalk. The chalk 
all round these fragments was free from limpets ; but on the 
smooth surface of the pieces of shell they were packed as closely 
as they could be. I noticed another case, which almost amounts, 
to my mind, to a proof that they prefer a smooth surface to a 
hole. A limpet h^ formed a clearing on one of the sea- weed- 
covered blocks before referred to. In the midst of this clearing 
was a pedestal of flint rather more than one inch in diameter, 
standing up above the surface of the chalk ; it projected so 
much that a tap from my hammer broke it off. On the top of 
the smooth fractured surface of this flint the occupant of the 
clearing had taken up its abode. The shell was closely adapted 
to the imeven surface, which it would only fit in one position. 
The cleared surface was in a hollow with several small natural 
cavities, where the limpet could have found a pit ready made to 
shelter in ; yet it preferred, after each excursion, to climb up to 
the top of the flint, the most exposed point in all its domain.* 

It appears certain from these observations, which to 
some extent were anticipated by those of Mr. F. C. Lukis,* 
that limpets, after every browsing excursion, return to 
one particular spot or home ; and the precise memory of 
direction and locality implied by this fact seems to justify 
us in regarding these actions of the animal as of a nature 
unquestionably intelligent. 

Coming now to the cephalopoda, there is no doubt 
that if a larger sphere of opportunity permitted, adequate 
observation of these animals would prove them to be 
much the most intelligent members of the sub-kingdom. 
Unfortunately, however, this sphere of opportunity has 
hitherto been very limited. The following meagre ac- 
count is all that I have been able to gather concerning 
the psychology of these interesting animals. 

According to Schneider,^ the Cephalopoda show un- 

* Jov/rnal Lmn. Soc. vol. xiv. p. 406 et seq. 

^ Mag. Nat. Higt. 18.31, vol. iv. p. .346. 

• Thieregche Wille, § 78. 
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mistakable evidence of consciousness and intelligence. 
This observer had an opportunity of watching them for^a 
long time in the zoological station at Naples ; and he 
says that they appeared to recognise their keeper after 
they had for some time received their food from him. 
Hollmann narrates tkat an oatopus, which had had a 
struggle with a lobster, followed the latter into an adjacent 
tank, to which it had been removed for safety, and there 
destroyed it. In order tf) do this the octopus had to 
climb up a vertical partition above the surhice of the 
water and descend the other side.^ According to 
Schneider, the Cephalopoda have an abstract idea of 
water, seeking to return to it when removed, even though 
they do not see it. But this probably arises from the 
sense of discomfort due to exposure of their skin to the 
air ; and if we can call it an ‘ idea,^ it is doubtless shared 
by all other aquatic Mollusca when exposed to air. 

* Lehen der Ce])lKiloj)odeni s. 21. 
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CHAPTER LLl. • 

ANTS. 

Within the last ten or tw(^lve* years our information on 
the habits and intelligence of these insects has been so 
considerably extended, that in here rendering a condensed 
epitome of our knowledge in this most inteix'sting branch 
of comparative psychology, it will be found that the 
chapter is constituted principally of a statement of observa- 
tions and experimcmts which have beenconducted during the 
short period named. The observers to whom we are mainly 
indebted for this large increase of our knowledge are Messrs. 
Bates, Belt, Muller, Moggridge, Lincecum, MacCook, and 
Sir John Lubbock. From the fact that these naturalists 
conducted their observations in different parts of the 
world and on widely different species of ants, it is not 
surprising that their results should present many points 
of difference ; for this only shows, as we might have ex- 
pected, that different species of ants differ considerably in 
habits and intelligence. Therefore, in now drawing all 
these nimierous observations to a focus, I shall endeavour 
to show clearly their points of difference as well as their 
points of agreement ; and in order that the facts to be 
considered may be arranged in some kind of order, I shall 
deal with them under the following heads : — Powers of 
special sense ; Sense of direction ; Powers of memory ; 
Emotions ; Powers of communication ; Habits general in 
sundry species ; Habits peculiar to certain species ; General 
intelligence of various species. 

Powers of Special Sense, 

Taking first the sense of sight. Sir John Lubbock made 
a number of experiments on the influence of light coloured 
by passing through various tints of stained glass, with the 
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following results. The ants which he observed greatly 
dislike the presence of light within their nests, hurrying 
about in search of the darkest comers when light is ad- 
mitted. The experiments showed that the dislike is much 
greater in the case of some colours than in that of others. 
Thus under a Blip of xad glass there were congregated on 
one occasion 890 ants, under green 544, under yellow 495, 
and under violet only 5. To our eyes the violet is as opaque 
as the red, more so than •the green, and much more so 
than the yellow. Yet, as the numbers show, the ants had 
scarcely any tendency to congregate under it : there were 
nearly as many under the same area of the uncovered 
portion of the nest as under that shaded by the violet 
glass. It is curious that the coloured glasses appear to act 
on the ants in a graduated series, which corresponds with 
the order of their influence on a photographic plate. Ex- 
periments were therefore made to test whether it might 
not be the actinic rays that were so particularly distasteful 
to the ants; but with negative results. Placing violet 
glass above red produces the same effect as red glass 
alone. Obviously, therefore, the ants avoid the violet 
glass because they dislike the rays which it transmits, 
and do not prefer the other colours because they like the 
rays which they transmit. Sodium, barium, strontium, 
and lithium flames were also tried, but not with so much 
effect as the coloured glass. 

It has just been observed that the relative dislike which 
Sir John Lubbock’s ants showed to lights of different colours 
seems to be determined by the position of the colour in 
the spectrum — there being a regular gradation of intole- 
rance shown from the red to the violet end. As these ants 
dislike light, the question suggests itself that the reason 
of their graduated intolerance to light of different colours 
may be due to their eyes not being so much affected by 
the rays of low as by those of high refrangibility. In this 
connection it would be interesting to ascertain whether 
ants of the genus Atta show a similarly graduated intole- 
rance to the light in different parts of the spectrum ; for 
both Moggridge and MacCook record of this genus that it 
not only does not shun the light, but seeks it — coming to 
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the glass sides of their artificial nests to enjoy the light of 
a* lamp. Possibly, therefore, the scale of preference to 
lights of different colours would be found in this genus to 
be the reverse of that which Sir John Lubbock has found 
in the case of the British species. ^ 

As regards hearing, Sir John* Lubbock found that 
,sounds of various kinds do not produce any effect upon 
the insects. Tuning-forks and violin notes, shouting, 
whistling, v.^c., were all equally inefficient in producing the 
slightest influence upon the animals ; and experiments 
with sensitive flames, microphone, telephone, &c., failed to 
jield any evidence of ants emitting sounds inaudible to 
human ears. 

Lastly, as regards the sense of smell, Sir John Lubbock 
found that on bringing a camers-hair brush steeped in 
various strong scents near where ants were passing, some 
went on without taking any notice, but others stopped, 
and evidently perceiving the smell, turned back. Soon, 
however, they returned, and passed the scented pencil. 
After doing this two or three times, they generally took 
no further notice of the scent. This experiment left no 
doubt on my mind,” In other cases the ants were observed 
to wave about and throw back their antennae when the 
scented pencil was brought near. 

That ants track one another by scent was long ago 
mentioned by Huber, and also that they depend on this 
sensfe for their power of finding supjilies which have been 
previously found by other ants, Huber proved their 
power of tracking a path previously pursued by their 
friends, by drawing his finger across the trail, so oblite- 
rating the scent at that point, and observing that when the 
ants arrived at that point they became confused and ran 
about in various directions till they again came upon the 
trail on the other side of the interrupted space, when they 
proceeded on their way as before. The more numerous 
and systematic experiments of Sir John Lubbock have 
fnlly corroborated Huber’s observations, so far as these 
points are concerned. Thus, to give only one or two of 
these experiments ; in the accompanying woodcut (Fig. 1) 
A is the nest, B a board, n f g slips of paper, h and m 
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Fig. 1. 


similar slides of glass, on one of which, A, there was placed 
pupae, while the other, m, was left empty. Sir John Lub- 
bock watched two particular (marked) ants 
proceeding from A to A and back again,, 
carrying the pupae on A to the nest A. 
Whenever an ant came out of A upon B he 
transposed the slips / and g. Therefore at 
the angle Ijelow n there was a choice pre- 
sented to the ant of taking the unscented 
pathway leading to the full glass A, or the 
scented pathway leading to the empty glass 
m. The two marked ants, knowing their 
way, always took the right turn at the 
angle ; but the stranger ants, being guided 
only by scent, for the most part took the wrong turn at 
the angle, so going to the empty glass m. For out of 150 
stranger ants only 21 went to A, while the remaining 129 
went to m. Still the fact that all the stranger ants did 
not follow the erroneous scent-trail to m, may be taken to 
indicate that they are also assisted in finding treasure by 
the sense of sight, though in a lesser degree. Therefore 
Sir John Lubbock concludes that in finding treasure ‘they 
are guided in some cases by sight, while in others they 
track one another by scent.’ 

As further evidence showing how much more ants de- 
pend upon scent than upon sight in finding their wa;^, the 
following experiment may be quoted. In the accompany- 
ing woodcut (Fig. 2) the line marked I, 2, 3 represents 
the edge of a paper bridge leading to the nest ; A the 
top of a pencil which is standing perpendicularly upon 
a board, represented by the general black surface ; B 
the top of the same pencil when moved a distance of 
a few inches from its first position A. On the top 
of this pencil were placed some pupae. Sir John Lub- 
bock, after contriving this arrangement, marked an ant 
and put it upon the pupae on the top of the pencil. 
After she had made two journeys carrying pupae from the 
pencil to the nest (the tracks she pursued being repre- 
sented by the two thick white lines), while she was in the 
nest he moved the pencil to its position at B. The thin 
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white line represents the course then pursued by the ant 
ih its endeavours to find the pencil, which was shifted only 
a few inches from A to B. That is, ‘ the ants on their 
journey to the shifted object travelled very often back- 



Fig. 2. 

wards and forwards and round the spot where the coveted 
object first stood. Then they would retrace their steps 
towards the nest, wander hither and thither from side to 
side between the nest and the point A, and only after 
very repeated efforts around the original site of the larv® 
reach, as it were, accidentally the object desired at B.’ 
Therefore the ants were clearly not guided by the sight 
of the pencil. 

The same thing is well shown by another form of 
experiment. ‘ Some food was placed at the point a (Figa, 
3 and 4) on a board measuring 20 inches by 12 inches. 
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Fig. 3. 

twisted as shown in Fig. 4. 


and so arranged that the ants in going straight from it to 
the nest would reach the board at the point 6, and after 

i. passing under the paper 

tunnel c, would proceed 
9 between five pairs of 

fjl' * wooden bricks, each 3 

||| ^ inches in length and If 

|!| inches in height. When 

|i| * they got to know their 

VI I way they went quite 

a ~ straight along the line d e 

Fig. 3. to a. The board was then 

twisted as shown in Fig. 4. ‘ The bricks and tunnel being 

arranged exactly in the 
\ same direction as be- 

\ fc>re, but the board 

\ having been moved, the 

1 1 \ \ line d e was now out- 

y \ sidethem. The change, 

\ ■ \ \ ^^w^ver, did not at all 

\ 1 1 \ ^ ^ discompose the ants ; 

\ II \ but instead of going, 

\ II before, through the 

\ tunnel and between 

the rows of bricks to 
Fig. 4. a, they walked exactly 

along the old path to e.’ Keeping the board steady, 'but 

moving the brick pathway 
to the left-hand corner of 
the board where the food 
was next placed (Fig. 5), 
had the efect of making 
I the ant first go to the old 

position of the food at a, 
whence it veered to a new 
position, which we may 
call cc. The bricks and 
’ food were then moved to- 

wards the right-hand comer of the board — i.e. over a dis- 
tance of 8 inches (Fig. 6). The ant now first went to a. 
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then to and not finding the food at either place, set to 
^ork to look for it at random, and was only successful 
after twenty-five minutes’ 
wandering. 

And, as evidence how 
much more dependence 
they place upon scent in 
finding their way than 
upon any other of their 
faculties, it is desirable to 
quote yet one further ex- 
periment, which is of great 
interest as showing that 
when their sense of smell is made to contradict their 
sense of direction, they follow the former, notwithstanding, 
as we shall presently see, the wonderful accuracy of the 
information which is supplied to them by the latter. ‘ If, 
when F, n iger were carrying off larva3 placed in a cup on a 
piece of board, I turned the board round so that the side 
which had been tinned towards the nest was away from it, 
and vice versd^ the ants always returned over the same 
track on the board, and, in consequence, directly away 
from home. If I moved my board to the other side of my 
artificial nest, the result was the same. Evidently they 
followed the road, not the direction.’ 

There can be little doubt that ants have a sense of 
ta^e, as they are so well able to distinguish sugary sub- 
stances ; and it is unquestionable that in their antennae 
they possess highly elaborated organs of touch. 

Sense of Direction. 

As evidence of the accuracy and importance of the 
sense of direction in the Hymenoptera, we must here 
adduce Sir John Lubbock’s highly interesting experiments 
on ants — leaving his experiments in this connection on 
bees and wasps to be considered in the next chapter. 
He first accustomed some ants (Lasius niger) to go to 
and fro to food over a wooden bridge. When they had 
got quite accustomed to the way, he watched when an ant 
was upon a bridge which could be rotated, and while she 
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was passing along it, he turned it round, so that end b was 
at c, and c at 6. * In most cases the ant immediately 

turned round also ; but even if she went on to 6 or c, as 
the case might be, as soon as she came to the end of the 
bridge she turned round.’ Next, between the nest and 
the food he placid a hat-box twelve inches in diameter 
and seven inches high, cutting two small holes, so that 
the ants in passing from the nest to the food had to pass 
in at one hole and out at the other. The box was fixed 
\iix)n a central pivot, so as to admit of being rotated easily 
without much friction or disturbance. When the ants had 
well learnt their way, the box was turned half round as 
soon as an ant had entered it, ‘but in every case the 
ant turned too, thus retaining her direction.’ Lastly, 
Sir John took a disk of white paper, which he placed 
in the stead of the hat-box between the nest and the 
food. When an ant was on the disk making towards 
the food, he gently drew the disk to the other side of the 
food, so that the ant was conveyed by the moving surface 
in the same direction as that in which she was going, but 
beyond the point to which she intended to go. Under 
these circumstances ‘ the ant did not turn round, but went 
on ’ to the fuiilier edge of the disk, when she seemed ‘ a 
good deal surprised at finding where she was.’ 

These experiments seem to show that the mysterious 
‘ sense of direction,’ and consequent faculty of ‘ homing,’ 
are in ants, at all events, due to a process of registerkig, 
and, where desirable, immediately counteracting any change 
of direction, even when such change is gently made by a 
wholly closed chamber in which the animal is moving, and 
not by any muscular movements of the animal itself. And 
the fact, that drawing the moving surface along in the 
same direction of advance as that which the insect is 
pursuing does not affect the movements of the latter, 
seems conclusively to show that the power of registration 
has reference only to lateral movements of the travelling 
surface ; it has no reference to variations in the velocity 
of advance along the line in which the animal is pro- 
gressing.^ 

* While this MS. is passing through the press Sir John Lubbock has 
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Powers of Memory, 

* Little need here be said to prove that ants display 
aome powers of memory ; for many of the observations and 
experiments already detailed constitute a sufficient demon- 
stration of the statement that they do. Thus, for instance, 
the general fact that whenever an dnt tinds her way to a 
store of food or larvae, she will return to it again and again 
in a more or less direct line from her nest, constitutes 
ample proof that the ant remeinbers the way to the store. 
It is of considerable interest, however, to note that the 
nature of this insect^memory appears to be, as far as it 
goes, precisely identical with that of memory in general. 
Thus, a new fact becomes impressed upon their memory 
by repetition, and the impression is liable to become 
effaced by lapse of time. More evidence on both these 
features of insectr-memory will be adduced when we come 
to treat of the intelligence of bees ; but meanwhile it is 
enough to refer to the fact that in his experiments on 
ants, Sir John Lubbock found it necessary to teach the 
insects by a repetition of several lessons their way to 
treasure, if that way was long or unusual. 

With regard to the duration of memory, it does not 
appear that any experiments have been made ; but the 
following observation by Mr. Belt on this point in the case 
of the leaf-cutting ant may here be stated. In June 1859 
he found his garden invaded by these ants, and following 
up fheir paths he found their nest about a hundred yards 

lead another paper before the Linnaean Society, which contains some 
imxx)rtant additional matter concerning the sense of direction in 
ants. It seems that in the experiment above described, the hat-box 
was not provided with a cover or lid, i.e. was not’ a ‘ closed chamber,’ 
and that Sir John now finds the ants to take their bearings from the 
■direction in which they observe the light to fall upon them. For in 
the experiment with the uncovered hat-box, if the source of light 
(candle) is moved round together with the rotating table which sup- 
ports the box, the ants continue their way without making compen- 
sating changes in their direction of advance. The same thing happens 
if the hat-box is covered, so as to make of it a dark chamber. Direction 
of light being the source of their information that their OTound is being 
moved, we can understand why they do not know that it is being 
moved when it is moved in the direction of their advance, as in the 
experiment with the paper slip. 
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distant. He poured down their burrows a pint of common 
brown carbolic acid, mixed with four buckets of wat^r* 
The marauding parties were at once drawn off from the 
garden to meet the danger at home, and the whole formi- 
carium was disorganised, the ants running up and down 
again in the utmost perplexity. Next day he found them 
busily employed bringing up the ant-food from the old 
burrows, and carrying it to newly formed ones a few yards 
distant. These, however, Uirned out to be only intended 
as temporary repositories ; for in a few days both the old 
and the new burrows were entirely deserted, so that he 
supposed all the ants to have died. Subsequently, how- 
ever, he found that they had migrated to a new site, about 
two hundred yards from the old one, and there established 
themselves in a new nest. Twelve months later the ants 
again invaded his garden, and again he treated them to a 
strong dose of carbolic acid. The ants, as on the previous 
occasion, were at once withdrawn from the garden, and 
two days afterwards he found ^ all the survivors at work on 
one track that led directly to the old nest of the year before, 
where they were busily employed in making fresh exca- 
vations. Many were bringing along pieces of ant-food ’’ 
from the nest most recently deluged with carbolic acid to 
that which had been similarly deluged a year before, and 
from which all the carbolic acid had long ago disappeared. 
‘ Others carried the undeveloped white pup[]e and larvae. 
It was a wholesale and entire migration;’ and the next day 
the nest down which he had last poured the carbolic acid 
was entirely deserted. Mr. Belt adds : ‘ I afterwards found 
that when much disturbed, and many of the ants destroyed, 
the survivors migrate to a new locality. I do not doubt 
that some of the leading minds in this formicarium recol- 
lected the nest of the year before, and directed the 
migration to it.’ 

Now, I do not insist that the facts necessarily point to 
this conclusion ; for it may have been that the leaders of 
the migration simply stumbled upon the old and vacant 
nest by accident, and finding it already prepared as a nest,, 
forthwith proceeded to transfer the fo^ and pupae to it. 
Still, as the two nests were separated from one another by 
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so considerable a distance, this hypothesis does not 
se^ probable, and the only other one open to us is that 
the ants remembered the site of their former home for a 
period of twelve months. And this conclusion is rendered 
less improbable from a statement of Karl Vogt in his 
‘ Thierstaaten,^ to the effect that for several successive 
years ants from a certain nest used to go through certain 
inhabited streets to a chemist’s shop 600 metres distant, 
in order to obtain access to a vessel filled with syrup. As 
it cannot be supposed that this vessel was found in suc- 
cessive working seasons by as many successive accidents, 
it can only be concluded that the ants remembered the 
syrup store from season to season. 

I shall now pass on to consider a class of highly re- 
markable facts, perhaps the most remarkable of the many 
remarkable facts connected with ant psychology. 

It has been known since the observations of Huber 
that all the ants of the same nest or community recognise 
one another as friends, while an ant introduced from 
another nest, even though it be an ant of the same 
species, is known at once to be a foreigner, and is usually 
maltreated or put to death. Huber found that when he 
removed an ant from a nest and kept it away from its 
companions for a period of four months it was still recog- 
nised as a fnend, and caressed by its previous fellow- 
citizens after the manner in which ants show friendship, 
viz., stroking antennae. Sir John Lubbock, after re- 
peating and fully confirming these observations, extended 
them as follows. He first tried keeping the separated ant 
away from the nest for a still longer period than four 
months, and found that even after a separation of more 
than a year the animal was recognised as before. He re- 
peated this experiment a number of times, and always 
with the same invariable difference between the recep- 
tion accorded to a foreigner and a native — no matter,, 
apparently, how long the native had been absent. 

Considering the enormous number of ants that go to 
make a nest, it seems astonishing enough that they should 
be all personally known to one another, and still more 
astonishing that they should be able to recognise members^ 
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of their community after so prolonged an absence. Thinks 
ing that the facts could only be explained, either by all 
the ants in the same nest having a peculiar smell, or *by 
all the members of the same community having a par- 
ticular pass-word or gesture-sign. Sir John Lubbock, 
with the view ofitestipg this theory, separated some ants 
from a nest while still in the condition of pupae, and, 
when they emerged from that state as perfect insects, 
transferred them back to .the nest from which they had 
been taken as pupae. Of course in this case the ants in 
the nest could never have seen those which had been 
removed, for a larval ant is as imlike the mature insect as 
a grub is unlike a beetle ; neither can it be supposed that 
a larva, hatched out away from the nest, should retain, 
when a perfect insect, any smell belonging to its parent 
nest — more especially as it had been hatched out by 
ants in another nest ; ^ nor, lastly, is it reasonable to 
imagine that the animal, while still a larval grub, can have 
been taught any gesture-signal used as a pass- word by the 
matured animals. Yet, although all these possible hypo- 
theses seem to be thus fully excluded by the conditions 
of the experiment, the result showed unequivocally that 
the ants recognised their transformed larvoe as native-born 
members of their community. 

Lastly, Sir John Lubbock tried the experiment of 
going still further back in the life-history of the ants 
before separating them from the nest. For in Septejnber 
he divided a nest into two halves, each having a queen. 
At this season there were neither larvae nor eggs. The 
following April both the queens began to lay eggs, and in 
August — Le. nearly a year after the original partitioning 
of the nest — he took some of the ants newly hatched from 
the pupae in one division, and placed them in the other 
division, and vice versa. In all cases these ants were re- 
ceived by the members of the other half of the divided 
nest as friends, although if a stranger were introduced into 
either half it was invariably killed. Yet the ants which 

* It is to be noted that although ants will attack stranger ants 
introduced from other nests, they will carefully tend stranger larvae 
similarly introduced. 
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were thus so certainly recognised by their kindred ante 
as ^ends had never, even in the state of an egg, been 
present in that division of the nest before. On this highly 
remarkable fact Sir John Lubbock says: — 

These observations seem to me conclusive as far as they go, 
and they are very surprising. In my esperinfents of last year, 
though the results were similar, still the ants experimented 
with had been brought up in the nest, and were only removed 
after they had become pupae. It jnight therefore be argued 
that the ants, having nursed them as larvae, recognised them 
when they came to maturity ; and though this would certainly 
be in the highest degree improbable, it could not be said to be 
impossible. In the present case, however, the old ants had ab- 
solutely never seen the young ones until the moment when, 
some days after aniving at matuiity, they were introduced into 
the nest ; and yet in all ten cases they were undoubtedly recog- 
nised as belonging to the community. 

It seems to me, therefore, to be established by these experi- 
ments that the recognition of ants is not personal and indi- 
vidual ; that their harmony is not due to the fact that each 
ant is individually acquainted with every other member of the 
community. 

At the same time, the fact that they recognise their friends 
•even when intoxicated, and that they know the young bom in 
their own nest even when they have been brought out of the 
chrysalis by strangers, seems to indicate that the recognition is 
not effected by means of any sign or pass- word. 

We must, therefore, conclude with reference to this 
subje«t that the mode whereby recognition is undoubtedly 
effected is as yet wholly unintelligible; and I have 
introduced these facts under the heading of memory only 
because this heading is not more inappropriate than any 
other that could be devised for their reception. 

It ought here to be added also that the power of 
thus recognising members of their community is not con- 
fined by the limits of blood-relationship, for in an experi- 
ment made by Forel it was shown that Amazon ants 
recognised their own slaves almost instantaneously after 
an absence of four months. 

Under this heading I may also adduce the evidence as 
to enormous masses, or, as we might say, a whole nation 
of ants recognising each other as belonging to the same 
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nationality. New nests often spring up as offshoots from 
the older ones, and thus a nation of towns gradually 
spreads to an immense circumference around the original 
centre. Forel describes a colony of F, exsecta which 
comprised more than two hundred nests, and covered a 
space of nearly two hundred square metres. ‘All the 
members of such a colony, even those from the further- 
most nest, recognise each other and admit no stranger.’ 

Similarly, MacCook describes an ‘ant town’ in the 
Alleghany Mountains of North America (‘ Trans. Amer.. 
Entom. Soc,,’Nov. 1877) which was inhabited byi^. exsec- 
toides. It consists of 1,600 to 1,700 nests, which rise in 
cones to a height of from two to five feet. The ground 
below is riddled in every direction with subterranean 
passages of communication. The inhabitants are all on the 
most friendly terms, so that if any one nest is injiired it 
is repaired by their united forces. 

It remains to be added in connection with this subject 
that the recognition is not automatically invariable, but 
when ‘ ants are removed from a nest in the pupa state, 
tended by strangers, and then restored, some at least of 
their relatives are certainly puzzled, and in many cases 
doubt their claims to consanguinity. I say some, because 
while strangers under the circumstances would have been 
immediately attacked, these ants were in every case- 
amicably received by the majority of the colony, and it was 
sometimes several hours before they came across oi^e who 
did not recognise them.’ 

•It may also be added that Lasius flavus behaves: 
towards strangers quite differently and much more hos- 
pitably than is the case with L. niger. The stranger 
shows no alarm, but, on the contrary, will voluntarily 
enter the strange nest, and she is there received witlk 
kindness ; although from the attention she excites, and 
the numerous communications which take place between 
her and her new friends. Sir John was ‘ satisfied that they 
knew she was not one of themselves. . . . Very different is 
the behaviour of £. niger under similar circumstances. I 
tried the same experiment with them. There was no 
communications with the antennae, there was no cleanings 
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but every ant which the stranger approached flew at her 
lik^a little tigress. I tried this experiment four times ; 
■each stranger was killed and borne off to the nest.’ 

Emotions. ^ # 

The pugnacity, valour, and rapacity of ants are too 
well and generally known to require the narration of 
special instances of their display. With regard to the 
tenderer emotions, however, there is a difference of opi- 
nion among observers. Before the researches of Sir John 
Lubbock it was the prevalent view that these insects dis- 
j)lay marked signs of affection towards one another, both 
by caressing movements of their antennae, and by showing 
^solicitude for friends in distress. Sir John, however, has 
found that the species of ants on which he has exi)eri- 
mented are apparently deficient both in feelings of 
affection and of sympathy — or, at least, that such feelings 
are in these species much less strongly developed than 
the sterner passions. 

He tried burying some specimens of Lasius niger 
beneath an ant-road ; but none of the ants traversing the 
road made any attempt to release their imprisoned com- 
panions. He tried the same experiment with the same 
result on various other species. Even when the friends in 
difficulty are actually in sight, it by no means follows 
that fSieir companions will assist them. Of this, he says, 
he could give almost any number of instances. Thus, 
when ants are entangled in honey, their companions 
devote themselves to the honey, and entirely neglect 
their friends in distress ; and when partly drowned, their 
friends take no notice. When chloroformed or intoxicated 
their own companions either do not heed them, or else 
‘ seem somewhat puzzled at finding their intoxicated, 
fellow-creatures in such a condition, take them up, and 
carry them about for a time in a somewhat aimless manner.’ 
Further experiments, however, on a larger scale, went to 
show that chloroformed ants were treated as dead, i.e. 
removed to the edge of the parade-board and dropped 
over into the surrounding moat of water ; while intoxicated 
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ants wei’e generally carried into the nest, if they were ants- 
belonging to that community ; if not, they were thAwn 
overboard. This care shown towards intoxicated fiiends. 
appears to indicate a dim sense of sympathy toward^^ 
afflicted individuals; but that this emotion or instinct 
does not in the case* of these species extend to healthy 
individuals in distress seems to be proved, not only by the 
experiments of burying already described, but also by the 
following : — 

On Sept. 2, therefore, I put two ants from one of my nests 
of F.fmca into a bottle, the end of which was tied up with 
muslin as described, and laid it down close to the nest. In a 
second bottle I put two ants from another nest of the same 
species. The ants which were at liberty took no notice of the 
bottle containing their imprisoned friends. The strangers in the 
other bottle, on the contrary, excited them considerably. The 
whole day one, two, or more ants stood sentry, as it were, over 
the bottle. In the evening no less than twelve were collected 
round it, a larger number than usually came out of the nest at 
any one time. The whole of the next two days, in the same 
way, there were more or less ants round the bottle containing 
the stmngers; while, as far as we could see, no notice whatever 
was taken. of the friends. On the 9th the ants had eaten 
through the muslin, and effected an entrance. We did not 
chance to be on the spot at the moment ; but as I found two 
ants lying dead, one in the bottle and one just outside, I think 
there can be no doubt that the strangers were put to death. 
The friends throughout were quite neglected. 

Sept. 21. — I then repeated the experiment, putting three* 
ants from another nest in a bottle as before. The same scene 
was repeated. The friends were neglected. On the othei* 
hand, some of the ants were always watching over the bottle 
containing the strangers, and biting at the muslin which pro- 
tected them. The next morning at 6 a.m. I found five ants 
thus occupied. One had caught hold of the leg of one of the 
strangers, which had unwarily been allowed to protrude through 
the meshes of the muslin. They worked and watched, thougli 
not, as far as I could see, with any system, till 7.30 in the 
evening, when they effected an entrance, and immediately at- 
tacked the strangers. 

Sept. 24. — I repeated the same experiment with the same 
nest. Again the ants came and sat over the bottle containing 
the strangers, while no notice was taken of the friends. 
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The next morning again, when I got up, I found five ants 
round the bottle containing the strangers, none near the friends. 
As in the former case, one of the ants had seized a stranger by 
the leg, and was trying to drag her through the muslin. All 
day the ants clustered round the bottle, and bit perseveringly, 
though not systematically, at the muslip. The same thing hap- 
pened all the following day. 

On repeating these experiments with another species (viz., 
Formica rufescens) the ants took no notice of either bottle, 
and showed no sign either of affection or hatred. One is almost 
tempted to surmise that the spirit of these ants is broken by 
slavery \i,e. by the habit of keeping slaves]. But the experi- 
ments on F, fusca seem to show that in these curious insects 
hatred is a stronger passion than affection. 

We must not, however, too readily assent tn this 
general conclusion, that ants as a whole are deficient in 
the tenderer emotions ; for although the case is doubtless 
so with the species whicli Sir John examined, it appears 
to be certainly otherwise with other species, as we shall 
presently see. But first it may be well to point out that 
even the hard-hearted species with which Six* John had to 
do seem not altogether devoid of sympathy with sick or 
mutilated friends^ although they appear to be so towards 
healthy friends in distress. Thus the care shown ta 
intoxicated friends seems to indicate, if not, as already 
observed, a dim sense of sympathy, at least an instinct to 
preserve the life of an ailing citizen for the future benefit 
of the community. Sir John also quotes some observar- 
tions of Latreille showing that ants display sympathy with 
mutilated companions ; and, lastly, mentions an instance 
which he has himself observed of the same thing. A spe- 
cimen of F, fusca congenitally destitute of antennae was 
attacked and injured by an ant of another species. When 
separated by Sir John, another ant of her own species 
came by. ‘ She examined the poor sufferer carefully, then 
picked her up tenderly, and carried her away into the 
nest. It would have been difficult for any one who 
witnessed this scene to have denied to this ant the pos- 
session of humane feelings.’ Moggridge is also of opinion 
that the habit of throwing sick and apparently dead anta 
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into the water, is ^ in part to be rid of them, and partly, 
perhaps, with a view to effecting a possible cure ; for 1 
have seen one ant carry another down the twig which 
formed their path to the surface of the water, and, after 
dipping it in for a minute, carry it laboriously/ up again, 
-and lay it in the sun, to dry and recover.’ 

But that some species of ants display marked signs 
^f what we may call sympathy even towards healthy com- 
panions in distress, is proved by the following observation 
of Mr. Belt. He writes — 

One day, watching a small column of these ants (i.e, 
Eciton humata), I placed a little stone on one of them to se- 
cure it. The next that approached, as soon as it discovered its 
situation, ran backwards in an agitated manner, and soon com- 
municated the intelligence to the others. They rushed to the 
rescue ; some bit at the stone and tried to move it, others seized 
the prisoner by the legs and tugged with such force that I 
thought the legs would be pulled off, but they persevered until 
they got the captive free. I next covered one up with a piece 
of clay, leaving only the ends of its antennae projecting. It was 
soon discovered by its fellows, which set to work immediately, 
and by biting off pieces of the clay soon liberated it. Another 
time I found a very few of them passing along at intervals. I 
confined one of these under a piece of clay at a little distance 
from the line, with his head projecting. Several ants passed it, 
but at last one discovered it and tried to pull it out, but could 
not. It immediately set off at a great rate, and I thought it 
had deserted its comiude, but it had only gone for assistiince, 
for in a short time about a dozen ants came hurrying up, evi- 
dently fully informed of the circumstances of the case, for they 
made directly for their imprisoned comrade and soon set him 
free. I do not see how this action could be instinctive. It was 
sympathetic help, such as man only among the higher mam- 
malia shows. The excitement and ardour with which they 
carried on their unflagging exertions for the rescue of their 
comrade could not have been greater if they had been human 
beings. 

This observation seems unequivocal as proving fellow- 
feeling and sympathy, so far as we can trace any analogy 
between the emotions of the higher animals and those of 

* Thtt Ncuturalitt in Mccmigua^ 1874, p. 26. 



AOTS— COMMUNICATION. 


49 


insects. That insects with such highly organised social 
hahits, and depending so greatly on the principles of co- 
operation, should manifest emotions or instincts of an inci- 
piently altruistic character, is no more than we should 
antecedently expect on the general principle of survival 
of the fittest. Our only surprise should be that these 
emotions, or instincts, should appear to be so feebly de- 
veloped in some species of ants, and, as we shall subse- 
quently see, also of bees. But fit may be worth while in 
this connection to point out that the valuable observation 
of Mr. Belt above quoted refers to the species of ant which, 
as we shall subsequently find, presents the most highly 
organised instincts of co-operation that are to be met with 
among ants, and therefore the greatest dependence of the 
welfare of the individual on that of the community. And 
the same remark is applicable to our native species, F» san- 
guinea, w^hich the Eev. W, W. F, White has repeatedly 
seen rescuing buried companions very much in the manner 
described by Mr. Belt ; and he does not appear to be ac- 
quainted with Mr. Belt’s observations. He figures one 
case in which he saw three ants co-operating to dig out 
a buried comrade. 

Powers of Communication. 

Huber, Kirby and Spence, Dugardin, Burmeister, 
Franyin, and other observers have all expressed them- 
selves as more or less strongly of the opinion that members 
of the same community of ants, and other social Hymen- 
optera, are able to communicate information to one 
another by some system of language or signs. The facts, 
however, on which their opinion rests have not been stated 
with that degree of caution and detail which the accept- 
ance of the conclusion requires. Thus, Kirby and Spence 
give only one instance of supposed communication between 
ants,^ and even this one is inconclusive, as the facts de- 
scribed admit of being explained by supposing that the 
ants simply tracked one another by scent; while Huber 

* See LeUwre Howr, 1880, p. 390. 

* Introdtietion to Entomology^ vol. ii. p. 524. 
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47^ hours the ants which had access to a glass containing 
numerous larvee brought 257 friends to their assistance ; 
while during an interval 5^ hours longer those which 
visited the glass with only two or three lajrvse brought only 
82 friends ; and, as alre^y mentioned, no single ant came 
to the glass which contained no larvae. Now, as all the 
glasses were exposed to similar conditions, and as the 
roads to the first two must, in the first instance at all 
events, have been equally scented by the passage of ants 
over them, these results look very conclusive as proving 
some power of definite communication, not only that 
larvae are to be found, but even where the largest store is 
to be met with. 

To this interesting account Sir John Lubbock adds, — 

One case of apparent communication struck me very much. 
I had had an ant {F. niger) under observation one day, during 
which she was occupied in carrying off larvae to her nest. At 
night I imprisoned her in a small bottle ; in the morning I let 
her out at 6.15, when she immediately resumed her occupation. 
Having to go to London, I imprisoned her again at 9 o’clock. 
When I returned at 4.40 I put ner again to the larvae. She 
examined them carefully, and went home without taking one. 
At this time no other ants were out of the nest. In less than 
a minute she came out again with eight friends, and the little 
heap made straight for the heap of larvae. When they had gone 
two-thirds of the way I again imprisoned the marked ant; 
the others hesitated a few minutes, and then with curious quick- 
ness returned home. At 5.15 I put her again to the larvae. 
She again went home without a larva, but after only a few 
seconds’ stay in the nest, came out with no less than thirteen 
friends. They all went towards the larvae, but when they had 
got about two-thirds of the way, although the marked ant had 
on the previous day passed over the ground about 150 times, 
and though she had just gone straight from the larvae to the 
nest, she seemed to have forgotten her way, and considered ; 
and after she had wandered about for half an hour, I put her to 
the larvae. Now, in this case, the twenty-one ants must have 
been brought out by my marked one, for they came exactly 
with her, and there were no other ants out. Moreover, it would 
seem that they must have been told, because (which is very 
curious in itself) she did not in either case bring a larva, and 

m 2 
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consequently it cannot have been the mere sight of a larva 
which had induced them to follow her. e 

Further experiments proved, as we might have ex- 
pected, that although an ant is able to communicate to 
her friends in the nest that she has found treasure some- 
where outside, she is not able to describe to them its pre- 
cise locality. Thus, having exposed larvae and placed an 
ant upon them as before, Sir John watched every time she 
came out of the nest with Triends to assist her, but instead 
of allowing her to pilot the way, he took her up and 
carried her to the larvae, allowing her to return with a 
larva upon her own feet. Under these circumstances the 
friends, although evidently coming out with the intention 
of finding some treasure, were never able to find it ; but 
wandered about in various directions for a while, and then 
returned to the nest. Thus, during two hours she 
brought out in her successive journeys altogether no less 
than 120 ants, of which number only 5 in their ungiiided 
wanderings happened to find the sought-for treasure. 
This result seems to prove, as we might have expected, 
that the communication is of the nature of some sign 
amounting to no more than a ‘ follow me.’ Other experi- 
ments confirmed this result, and also brought out the 
fact that ‘ some species act much more in association than 
others — Formica fuscay for instance, much less than 
Lasius nigerJ Thus Sir John Lubbock placed some honey 
before a marked specimen of the former species ;t but 
although she visited and revisited the honey during an 
entire day, she brought out no friends to share it ; and 
although in her journeys to and from the nest she happened 
to pass and repass many other individuals, they took no 
notice of each other. 

The obvious objection to these experiments, that an 
ant observing a friend bringing home food or a pupa 
might infer, without being told, that by accompanying 
the friend on the return journey she ‘ might participate in 
the good things,’ has been partly met by the fact already 
stated, viz., that there is so very marked a difference in 
the result if, on experimenting on two ants, one had access 
to a large treasure and the other only to a small one. But 
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to put this matter beyond question, Sir John Lubbock 
triid the experiment of pinning down a dead fly, so that 
the ant which found it was unable, with all her tugging, 
to move it towards the nest. At length she went back 
to the nest for assistance, and returned accompanied by 
seven friends. So great was her •excitement, however, 
that she outran these friends, ^ who seemed to have 
come out reluctantly, as if they had been asleep, and were 
only half awake ; ’ and they failed to find the fly, slowly 
meandering about for twenty minutes. After again tug- 
ging for a time at the fly, the first ant returned a second 
time to the nest for assistance, and in less than a minute 
came out with eight friends. They were even less energetic 
than the first party, and having lost sight of their guide in 
the same manner as happened before, they all returned to 
the nest. Meanwhile several of the first party, which had 
all the while been meandering about, found the fly, and 
proceeded to dismember it, carrying the trophy to the 
nest, and calling out more friends in the ordinary way. 
This experiment was repeated several times and on differ- 
ent species, always with the same result. Now, as Sir 
John remarks, ‘ the two cases (i.e. those in which the ant 
brought out friends to her assistance even when she had 
no booty to show) surely indicate a distinct power of com- 
munication. . . . It is impossible to doubt that the friends 
were brought out by the first ant ; and as she returned 
empty-handed to the nest, the others cannot have been 
induced to follow her by merely observing her proceedings. 
I conclude, therefore, that they possess the power of re- 
questing their friends to come and help them.’ 

In order to ascertain whether the signs which com- 
municating ants make to one another are made by means 
of sound, Sir John Lubbock placed near a nest of Lasius 
flavus six small upright pillars of wood about 1 ^ inch high, 
and on one of these he put a drop of honey. ‘ I then put 
three ants to the honey, and when each had sufficiently 
fed, I imprisoned her, and put another ; thus always keep- 
ing three ants at the honey, but not allowing them to go 
home. If, then, they could summon their friends by 
sound, there ought soon to be many ants at the honey.’ 
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The result showed that the ants were not able thus to call 

to one another from a distance. • 

As additional proof of the general fact that at all 
events some ants have the power of communicating infor- 
mation to one aijother, it will be enough here to quote an 
exceedingly in teres tiifg observation of the distinguished 
geologist Hague. The quotations are taken from 
his letters written to Mr. Darwin, and published in 
Nature : ^ — 

On the mantelshelf of our sitting-room my wife has the 
habit of keeping fresh flowers. A vase stands at each end, and 
near the middle a small tumbler, usually filled with violets. 
Some time ago 1 noticed a pile of very small red ants on the wall 
above the left-hand vase, passing upward and downward be- 
tween the mantelshelf and a small hole near the ceiling, at a 
point where a picture nail had been driven. The ants, when 
first observed, were not very numerous, but gradually increased 
in number, until on some days the little creatures formed an 
almost unbroken procession, issuing from the hole at the nail, 
descending the wall, climbing the vase directly below the nail, 
satisfying their desire for water or perfume, and then returning. 
The other vase and tumbler were not visited at that time. 

As I was just then recovering from a long illness it hap- 
pened that I was confined to the house, and spent my days in the 
room where the operations of these insects attracted my atten- 
tion. Their presence caused me some annoyance, but I knew of 
no effective means of getting rid of them. For several days in 
succession I frequently brushed the ants in great numbers from 
the wall down to the floor ; but as they were not killed the re- 
sult was that they soon formed a colony in the wall at the base 
of the mantel, ascending thence to the shelf, so that before long 
the vase was attacked from above and below. 

One day I observed a number of ants, perhaps thirty or 
forty, on the shelf at the foot of the vase. Thinking to kill 
them, I struck them lightly with the end of my finger, killing 
some and disabling the rest. The effect of this was immediate 
and unexpected. As soon as those ants which were approach- 
ing aniv^ near to where their fellows lay dead and siiffering, 
they turned and fled with all possible haste. In half an hour 
the wall above the mantelshelf was cleared of ants. 

During the space of an hour or two the colony from below 

J Vol. V 
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continued to ascend until reaching the lower bevelled edge of 
th% shelf, at which point the more timid individuals, although 
unable to see the vase, somehow became aware of trouble, and 
turned about without further investigation, while the more 
daring advanced hesitatingly just to the upper edge of the 
shelf, when, extending their antennie and stretching their necks, 
they seemed to peep cautiously over tihe edge until beholding 
their suffering companions, when they too turned and followed 
the others, expressing by their behaviour great excitement and 
terror. An hour or two later, tlite path or trail leading from 
the lower colony to the vase was almost entirely free from ants. 

I killed one or two ants on their path, striking them with 
my finger, but leaving no visible trace. The effect of this was 
that as soon as an ant ascending towards the shelf reached the 
spot where one had been killed, it gave signs immediately of 
great disturbance, and returned directly at the highest possible 
speed. 

A curious and invariable feature of their behaviour was 
that when such an ant, returning in fright, met another ap- 
proaching, the two would always communicate, but each would 
pursue its own way, the second ant continuing its journey to 
the spot whei'e the first had turned about, and then following 
that example. 

For some days after this there were no ants visible on the 
wall, either above or below the shelf. 

Then a few ants from the lower colony began to reappear, 
but instead of visiting the vase which had been the scene of the 
disaster, they avoided it altogether, and following the lower 
front edge of the shelf to the tumbler standing near the middle, 
made their attack upon that. I repeated the same experiment 
here with precisely the same result. Killing or maiming a few 
of the ants and leaving their bodies about the base of the tum- 
bler, the others on approaching, and even before arriving at the 
upper surface of the shelf where their mutilated companions 
were visible, gave signs of intense emotion, some running away 
immediately, and others advancing to where they could survey 
the field and then hastening away precipitately. 

Occasionally an ant would advance towards the tumbler 
until it found itself among the dead and dying ; then it seemed 
to lose all self-possession, rimning hither and thither, making 
wide circuits about the scene of the trouble, stopping at times 
and elevating the antennae with a movement suggestive of 
wringing them in despair, and finally taking flight. After this 
another interval of sevg|p^^/days, passed, during which no ants 
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appeared. Now, three months later, the lower colony has been 
entirely abandoned. Occasionally, however, especially when 
fresh and fragrant violets have been placed on the shelf, a few 
^ prospectors * descend from the upper nail-hole, rarely, almost 
never, approaching the vase from which they were first driven 
away, but seeking to satisfy their desire at the tumbler. To 
turn back these stragglers and keep them out of sight for a 
number of days, sometimes for a fortnight, it is eudScient to 
kiU one or two ants on the trail which they follow descending 
the wall. This I have recently done as high up as I can reach, 
tloxes OX fowT feet above the mantel. The moment this spot is 
reached, an ant turns abruptly and makes for home, and in a 
little while there is not an ant visible on the wall. 

In a subsequent volume of ^Nature ^ (yiii, p, 244)^ 
Mr. Darwin publishes another letter which he received from 
Mr. Hague upon the same subject It seems that Mr. Mog- 
gridge suggested to Mr. Darwin that, as be and others bad 
observed ants to he repelled by the mere scent of a finger 
drawn across their path, the observation of Mr. Hague 
might really resolve itself into a dislike on the part of the 
ants to cross a line over which a finger had been drawn, 
and have nothing to do with intelligent terror inspired by 
the sight of their slaughtered companions. The following 
is Mr. Hague’s reply to Mr. Darwin’s request for further 
experiments to test this point : — 

Acting on Mr. M suggestion, I first tried making simple 

finger-marks on their path (the mantel is of marble), and found 
just the results which he describes in his note as observed by 
himself at Mentone, that is, no marked symptoms of fear, but a 
dislike to the spot, and an effort to avoid it by going around it, 
or by turning back and only crossing it agjiin after an interval 
of time. I then killed several ants on the path, using a smooth 
stone or piece of ivory, instead of my finger, to crush them. In 
this case the ants approaching all turned back as before, and 
with much greater exhibition of fear than when the simple 
finger-mark was made. This I did repeatedly. The final re- 
sult was the same as obtained last winter. They persisted in 
coming for a week or two, during which I continued to kill 
them, and then they disappeared, and we have seen none since. 

It would appear from this that while the taint of the hand is 
sufficient to turn them back, the killing of their fellows with a 
stone or other material produces the effect described in my first 
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note. This was made clear to me at that time, from the be- 
havioiir of the ants the first day I killed any, for on that occa- 
sion some of them approaching the vase from below, on reaching 
the upper edge of the mantel, peeped over, and drew back on 
seeing what had happened about the vase, then turned away a 
little, and after a moment tried again another and another 
point along the edge, with the same i*esult in the end. More- 
over, those that found themselves among the dead and dying 
went from one writhing ant to anoi^jber in great haste and 6^" 
citement, exhibiting the signs of fright which I described. 

I hardly hope that any will return again, but if they do, 
and give me an opportunity, I shall endeavour to act further on 
Mr. M *s suggestion. 

With this quotation I shall conclude the present division 
of the chapter ; for, looking to all the other observations 
previously mentioned, there can be no question concern- 
ing the general fact that ants have the power of commu- 
nicating with one another. And under subsequent head- 
ings abundant additional evidence on this point will be 
found implicated with the other facts detailed. 

Habits General in Sundry Species. 

Swarmi/ng . — The precise facts with regara to the 
swarming of ants are not yet certainly established. As 
regards some of the facts, howevef, there is no doubt. 
The winged males and females first quit the nest in enor- 
mous numbers, and choose some fine afternoon in July 
or August for their wedding flight. The entrances to 
the nest are widened by the workers and increased in 
number, and there is a great commotion on the sur- 
face of the nest. The swarm takes place as a thick 
cloud of all the male and female insects, rising together 
to a considerable height. The flight continues for 
several hours, usually circling round some tree or 
tower, and it is during the flight that fertilisation is 
efifected. After it is effected, the swarm returns to 
the ground, when the males perish, either from falling 
a prey, in their shelterless condition, to birds or spiders, 
or, on account of not being able to feed themselves, from 
starvation. ‘ The workers, or neuter ants, of their own 
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colony have lost all interest in them from the moment of 
their return, and trouble themselves no more about them, 
for they weill know that the males have now fulfilled their 
vocation.^ The great majority of the fertilised females 
share the same ,fate as the males. But a small proportion 
find concealment in holes, which they either dig for them- 
selves, or happen to find ready made, and there found a 
new colony. The first tMng they do is to pull off their 
now useless wings, by scratching and twisting them, one 
after the other, with the clawed ends of their feet. They 
then lay their eggs, and become the queens of new 
colonies. 

Forel says that no fertilised female ever returns to her 
original home ; but that the workers keep back a certain 
number of females which are fertilised before the swarming 
takes place ; in this case the workers puU off the wings 
of the fertilised females. The majority of observers, how- 
ever, maintain that some of the females composing the 
swarm return to their native home to become mothers 
where they had been children. Probably both statements 
are correct. A writer in the ‘Groniger Deekblad’ for 
June 16, 1877, observes that, looking to the injurious 
effects of in-breeding, the facts as related by Forel are less 
probable than those related by other observers, and that, if 
they actually occur, the females fertilised before flight are 
probably kept by the ants as a sort of ‘ reserve corps to 
which the workers resort only in case of need, and if they 
fail to secure any returning queens.’ 

Nursing , — The eggs will not develop into larvse un- 
less nursed. The nursing is effected by licking the 
surface of the eggs, which under the influence of this 
process increase in size, or grow. In about a fortnight, 
during which time the workers carry the eggs from higher 
tp lower levels of the nest, and vice versa, according to the 
circumstances of heat, moisture, &c., the larvae are hatched 
out, and require no less careful nursing than the eggs. 
The workers feed them by placing mouths together and re- 
gurgitating food stored up in the crop or proventiiculus 
into the intestinal tract of the young. The latter show 
their hunger by ‘ stretching out their little brown heads.’ 
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Oreat care is also taken by the workers in cleaning the 
larvae, as well as in carrying them up and down the 
chambers of the nest for warmth or shelter. 

When fully grown the larvae spin cocoons, and are then 
pupae, or the ‘ ants’ eggs ’ of bird-fanciers, These require 
no food, but still need incessant attention with reference 
to warmth, moisture, and cleanliness. When the time 
arrives for their emergence as perfect insects, the workers 
assist them to get out of the\r larval cases by biting 
through the walls of the latter. It is noticeable that in 
doing this the workers do not keep to any exact time, 
but free them sometimes earlier and sometimes later, in 
accordance with their rate of development. ‘The little 
animal when freed from its chrysalis is still covered with 
a thin skin, like a little shirt, which has to be pulled off. 
When we see how neatly and gently this is done, and 
how the young creature is then washed, brushed, and 
fed, we are involuntarily reminded of the nursing of 
human babies. The empty cases, or cocoons, are carried 
outside the nest, and may be seen heaped together there 
for a long time. Some species carry them far away from 
the nest, or turn them into building materials for the 
dwelling.’ ^ 

Education , — ^The young ant does not appear to come 
into the world with a full instinctive knowledge of all its 
duties as a member of a social community. It is led about 
the ntst, and ‘ trained to a knowledge of domestic duties, 
especially in the case of the larvae.’ Later on the young 
ants are taught to distinguish between friends and foes. 
When an ants’ nest is attacked by foreign ants, the young 
ones never join in the fight, but confine themselves to 
removing the pupae ; and that the knowledge of hereditary 
enemies is not wholly instinctive in ants is proved by the 
following experiment, which we owe to Forel. He put 
young ants belonging to three different species into a glass 
case with pupae of six other species — all the species being 
naturally hostile to one another. The young ants did 
not quarrel, but worked together to tend the pupae. When 
the latter hatched out, an artificial colony was formed of 
* Buchner, Geittetlehen der Thiere, pp. 66--7* 
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a number of naturally hostile species all living together 
after the manner of the ^ happy families ’ of the showmen. 

Habit of keepmg Aphides . — It is well known that 
various species of ants keep aphides, as men keep milch 
cows, to supply ,a nutritious secretion. Huber first ob- 
served this fact, and ‘ noticed that the ants collected the 
eggs of the aphides and treated them exactly as they 
treated their own, guarding and tending them with the 
utmost care. When these eggs hatch out the aphides are 
usually kept and fed by the ants, to whom they yield a 
sweet honey-like fluid, which they eject from the abdomen 
upon being stroked on this region by the antennae of the 
ants. Mr. Darwin, who has watched the latter process, 
observes with regard to it, — 

I removed all the ants from a group of about a dozen aphides 
on a dock plant, and prevented their attendance during several 
hours. After this interval, I felt sure that the aphides would 
want to excrete. I watched them for some time through a 
lens, but not one excreted ; I then tickled them with a hair in 
the same manner, as well as I could, as the ants do with their 
antennae ; but not one excreted. Afterwards I allowed an ant 
to visit them, and it immediately seemed, by its eager way of 
running about, to be well aware what a rich flock it had dis- 
covered ; it then began to play with its antennse on the abdo- 
men, first of one aphis and then of another ; and each, as soon 
as it felt the antennse, immediately lifted up its abdomen and 
excreted a limpid drop of sweet juice, which was eagej;ly de- 
voured by the ant. Even quite young aphides behaved in this 
manner, showing that the action was instinctive, and not the 
result of experience. 

The facts also show that the yielding of the secretion 
to the ants is, as it were, a voluntary act on the part of the 
aphides, or, perhaps more correctly, that the instinct to 
yield it has been developed in such a relation to the re- 
quirements of the ants, that the peculiar stimulation sup- 
plied by the antennae of the latter is necessary to start the 
act of secretion ; for in the absence of this particular stimu- 
lation the aphides will never excrete until compelled to do 
so by the superabundance of the accumulating secretion. 
The question, therefore, directly arises how, on evolutionary 



AOTS— KEEPING APHIDES. 61 

principles, such a class of facts is to be met ; for it is cer- 
tainly difficult to understand the manner in which this 
instinct, so beneficial to the ants, can have arisen in the 
aphides, to which it does not appear, at first sight, to offer 
any advantages. Mr. Darwin meets the difficulty thus : 
^Although there is no evidence that any* animal performs 
an action for the exclusive good of another species, yet 
each tries to take advantage of the instincts of others 
and ‘ as the secretion is extremely viscid, it is no doubt a 
convenience to the aphides to have it removed ; therefore 
probably they do not excrete solely for the good of the 
ants.^ ^ 

Some ants which keep aphides build covered ways, or 
tunnels, to the trees or shrubs where the aphides live. 
Forel saw a tunnel of this kind which was taken up a wall 
and down again on the other side, in order to secure a 
safe covered way from the nest to the aphides. Occasion- 
ally such covered ways, or tubes, are continued so as to 
enclose the stems of the plants on which the aphides live. 
The latter are thus imprisoned by the walls of the tube, 
which, however, expand where they take on this additional 
function of stabling the aphides, so that these insects are 
really confined in tolerably large chambers. The doors of 
these chambers are too small to allow the aphides to escape, 
while large enough for the ants to pass in and out. Forel 
saw such a prison or stable shaped like a cocoon, and 
aboui a centimetre long, which was hanging on the branch 
of a tree, and contained aphides carefully tended by the 
ants. Huber records similar observations. 

Sir John Lubbock has made an interesting addition to 
our knowledge respecting this habit as practised by a 
certain species of ant (Lasiue jiavus\ which departs in a 
very remarkable manner from the habit as practised by 
other species. He says : ‘ The ants took the greatest care 
of these eggs, carrying them off to the lower chambers 
with the utmost haste when the nest was disturbed.’ But 
the most interesting of Sir John Lubbock’s observations 
in this connection is new, and reveals an astonishing 
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amount of method shown by the ants in farming their 
aphides. He says : — 

When my eggs hatched I naturally thought that the aphidea 
belonged to one of the species usually found on the roots of 
plants in the nests of Laaius flomts. To my surprise, however, 
the young creatures made the best of their way out of the nest, 
and, indeed, were sometimes brought out by the ants them- 
selves. In vain I tried them with roots of grass, <fcc. ; they 
wandered uneasily about, and eventually died. Moreover, they 
did not in any way resemble the subterranean species. In 1878 
I again attempted to rear these young aphides ; but though I 
hatched a great many eggs, I did not succeed. This year, how- 
ever, I have been more fortunate. The eggs commenced to 
hatch the first week in March. Near one of my nests of Laaius 
Jlavu8y in which I had placed some of the eggs in question, was 
a glass containing living specimens of several species of plants 
commonly found on or around ants* nests. To this some of 
the young aphides wei’e brought by the ants. Shortly after- 
wards I observed on a plant of daisy, in the axils of the leaves, 
some small aphides, very much resembling those from my nest, 
though we had not actually traced them continuously. They 
seemed thriving, and remained stationary on the daisy. More- 
over, whether they had sprung from the black eggs or not, the 
ants evidently valued them, for they built up a wall of earth 
round and over them. So things remain^ throughout the 
summer, but on October 9 I found that the aphides had laid 
some eggs exactly resembling those found in the ants’ nests ; 
and on examining daisy plants from outside, I found or^ many 
of them similar aphides, and more or less of the some eggs. 

I confess these observations surprised me very much. The 
statements of Huber have not, inde^, attracted so much notice 
as many of the other interesting facts which he has recorded ; 
because if aphides are kept by ants in their nests, it seems only 
natural that their eggs should also occur. The above case, 
however, is much more remarkable. Here are aphides, not 
living in the ants’ nests, but outside, on the leaf-stalks of plants. 
The eggs are laid early in October on the food-plant of the in- 
sect They are of no direct use to the ants, yet they are not 
left where they are laid, where they would be exposed to the 
severity of the weather and to innumerable dangers, but brought 
int6 their nests by the ants, and tended by them with the ut- 
most care through the long winter months until the followings 
March, when the young ones are brought out and again placed 



ANTS — KEEPING APHIDES. 


63 


on the young shoots of the daisy. This seems to me a most 
remarkable case of prudence, (^r ants may not perhaps lay 
up food for the winter, but they do more, for they keep during 
six months the eggs which will enable them to procure food 
during the following summer. 

The following, which is taken ftom Buchner’s 
‘ Geistesleben der Thiere ’ is perhaps a still more striking 
performance of the same kind as that which Sir John 
Lubbock observed : — • 

The author is debtor to Herr Nottebohm, Inspector of Build- 
ings at Karlsruhe, who related the following on May 24, 1876, 
under the title, ‘ Ants as Founders of Aphides’ Colonies : ’ — ‘ Of 
two equally strong young weeping ashes, which I planted in my 
garden at Kattowitz, in Upper Silesia, one succeeded well, and 
in about five or six years showed full foliage, while the other 
regularly every year was covered, when it began to bud, with 
millions of aphides, which destroyed the young leaves and 
sprouts, and thus completely delayed the development of the 
tree. As I perceived that the only reason for this was the 
action of the aphides, I determined to destroy them utterly. 
So in the March of the following year I took the trouble to 
clejin and wash every bough, sprig, and bud before the bursting 
of the latter, with the greatest care, by means of a syringe. The 
result was that the tree developed perfectly healthy and vigor- 
ous leaves and young shoots, and remained quite free from the 
aphides until the end of May or the beginning of June. My 
joy was of short duration. One fine sunny morniilg I saw a 
surprising number of ants running quickly up and down the 
trunk^of the tree ; this aroused my attention, and led me to 
look more closely. To my great astonishment I then saw that 
many troops of ants were busied in carrying single aphides up 
the stem to the top, and that in this way many of the lower 
leaves had been planted with colonies of aphides. After some 
weeks the evil was as great as ever. The tree stood alone on 
the grass plot, and offered the only situation for an aphides’ 
colony for the coimtless ants there present. I had destroyed 
this colony ; but the ants replanted it by bringing new cx)lonist8 
from distant branches, and setting them on the young leaves. * 

Again — 

MacCook noticed, of the mound-making ants, that of the 
* Loo. eit. p. 121. 
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workers returning to the nest from the tree on which the milk- 
ing was going on, a far smaller number had distended abdoi?iens 
than among those descending the tree itself. A closer investi- 
gation showed that at the roots of the trees, at the outlets of 
the subterranean galleries, a number of ants were assembled, 
which were fed bv the returning ants after the fashion already 
described in feeding the larvse, and which were distinguished 
by the observer as * pensioners.* MacOook often observed the 
same fact later, among, with others, the already described 
Pennsylvanian wood-ant. • Distinguished individuals in the 
body-guard of the queen were fed in like fashion. MacCook is 
inclined to think that the reason of this proceeding is to be 
found in the ‘ division of labour * so general in the ant repub- 
lic, and that the members of the community which are em- 
ployed in building and working within the nest, leave to the 
others the care of providing food for themselves as well as for 
the younger and helpless members ; they thus have a claim to 
receive from time to time a reciprocal toll of gratitude, and 
take it, as is shown very clearly, in a way demanded by the 
welfare of the community.' 

Aphides are not the only insects which ants employ as 
cows, several other insects which yield sweet secretions 
being similarly utilised in various parts of the world. 
Thus, gall insects and cocci are kept in just the same way 
as aphides; but MacCook observed that where aphides 
and cocci are kept by the same ants, they are kept in 
separate chambers, or stalls. The same observer saw 
caterpillars of the genus Lycc^na kept by ants for the sake 
of a sweet secretion which they supply. 

Habit of making Slaves. — This habit, or instinct, 
obtains among at least three species of ant, viz., Formica 
rufescenSf F. sanguinea, and strongylognathus. It was 
originally observed by P. Huber in the first-named species. 
Here the species enslaved is F.fusca, which is appropriately 
coloured black. The slave-making ants attack a nest of 
F. fusca in a body ; there is a great fight with much 
slaughter, and, if victorious, the slave-makers carry ofif the 
pupae of the vanquished nest in order to hatch them out 
as slaves. Mr. Darwin gives an account of a battle which 
he himself observed.* 

* Zoc. cit. p. 123. 

* Origin of Species, 6th ed. p. 218. 
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When the pupae hatch out in the nest of their captors, 
the*young slaves begin their life of work, and seem to 
regard their master’s home as their own ; for they never 
attempt to escape, and they fight no less keenly than their 
masters in defence of the nest. F. sa^uinea content 
themselves with fewer slaves than do Krufescena; and 
the work that devolves upon the slaves differs according 
to the species which has enslaved them. In the nests of 
F. sanguinea the comparatively^ few captives are kept as 
household slaves ; they never either enter or leave the 
nest, and so are never seen unless the nest is opened. 
They are then very conspicuous from the contrast which 
their black colour and small size present to the red colour 
and much larger size of F. rufescena. As the slaves are 
by this species kept strictly indoors, all the outdoor work 
of foraging, slave-capturing, &c., is performed by the 
masters ; and when for any reason a nest has to migrate, 
the masters carry their slaves in their jaws. F. rufeacena^ 
on the other hand, assigns a much larger share of labour 
to the slaves, which, as we have already seen, are present 
in much larger numbers to take it. In this species the 
males and fertile females do no work of any kind ; and 
the workers, or sterile females, though most energetic in 
capturing slaves, do no other kind of work. Therefore 
the whole community is absolutely dependent upon its 
slaves. The masters are not able to make their own nests 
or to^feed their own larvse. When they migrate, it is the 
slaves that determine the migration, and, reversing the 
order of things that obtains in F. aanguineaj carry their 
masters in their jaws. Huber shut up thirty masters 
without a slave and with abundance of their favourite 
food, and also with their own larvse and pupae as a stimulus 
to work ; but they could not feed even themselves, and 
many died of hunger. He then introduced a single slave, 
and she at once set to work, fed the surviving masters, 
attended to the larvae, and made some cells. 

In order to confirm this observation, Lesp^s placed a 
piece of sugar near a nest of slave-makers. It was soon 
found by one of the slaves, which gorged itself and re- 
turned to the nest. Other slaves then came out and did 

F 
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likewise. Then some of the masters came out, and, by 
pulling the legs of the feeding slaves, reminded them ^at 
they were neglecting their duty. The slaves then imme- 
diately began to serve their masters with the sugar. Forel 
also has conlirmed all these observations of Huber. Indeed, 
in the case of rttfescena^ the structure of the animal is 
such as to render self-feeding physically impossible. Its 
long and narrow jaws, adapted to pierce the head of an 
enemy, do not admit of ‘being used for feeding, unless 
liquid food is poured into them by the mouth of a slave. 
This fact shows of how ancient an origin the instinct of 
slave-making must be ; it has altered in an important 
manner a structure which could not have been so altered 
prior to the establishment of the instinct in question. 

Mr. Darwin thus sums up the differences in the offices 
of the slaves in the nests of F. sanguinea and F, rufescms 
respectively : — 

The latter does not build its own nest, does not determine its 
own migrations, does not collect food for itself or for its fellows, 
and cannot even feed itself ; it is absolutely dependent on its nu- 
merous slaves. Formica sanguinea^ on the other hand, possesses 
much fewer slaves, and in the early part of the summer extremely 
few ; the masters determine when and where a new nest shall 
be formed, and when they migrate, the masters carry the slaves. 
Both in Switzerland and England the slaves seem to have the 
exclusive care of the larvae, and the masters alone go on slave- 
making expeditions. In Switzerland the slaves and masters 
work together, making and bringing materials for th€ nest ; 
both, but chiefly the slaves, tend and milk, as it may be called, 
their aphides ; and thus both collect food for the community. In 
England the masters alone usually leave the nest to collect 
building materials and food for themselves, their slaves and 
larvae. So that the masters in this country receive much less 
service from their slaves than they do in Switzerland. 

Mr. Darwin further observes that ^ this difference in 
the usual habits of the masters and slaves in the two 
countries probably depends merely on the slaves being 
captured in greater numbers in Switzerland than in Eng- 
land ; ’ and records that he has observed in a community 
of the English species having an unusually large stock of 
slaves that few slaves mingled with their masters- 
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leaving the nest, and marched along the same road to a 
tal^ Scotch fir tree, twenty-five yards distant, which they 
ascended together, probably in search of aphides or cocci.* 
And, according to Huber, the principal office of the slaves 
in Switzerland is to search for aphides. ^ 

Mr. Darwin also made the following observation : — 
‘ Desiring to ascertain whether F. sanguinea could dis- 
tinguish the pupje of F. fusca^ which they habitually 
make into slaves, and which ^e an unwarlike species, 
from F. flava, which they rarely capture, and never 
without a severe fight,’ he found ‘ it was evident that 
they did at once distinguish them ; ’ for while ‘ they 
eagerly and instantly seized the pupjc of F* fusca, they 
were much terrified when they came across the pupas, or 
even the earth from the nest, of F. flava^ and quickly ran 
away ; but in about a quarter of an hour, shortly after 
the little yellow ants had crawled away (from their nest 
having been disturbed by Mr. Darwin), they took heart 
and carried off the pupae.’ 

Concerning the origin of this remarkable instinct, 
Mr, Darwin writes : — 

As ants which are not slave-makers will, as I have seen, 
carry off pupae of other species if scattered near their nests, it 
is possible that such pupae originally stored as food might be- 
come developed, and the foreign ants thus unintentionally 
reared would then follow their proper instincts, and do what 
work^hey could. If their presence proved useful to the species 
which had seized them — if it were more advantageous to the spe- 
cies to capture workers than to procreate them — the habit of 
collecting pupae, originally for food, might by natural selection be 
strengthened and rendered permanent for the veiy different 
purpose of raising slaves. When the instinct was once acquired, 
if carried out to a much less extent even than in our British 
F , sanguvnea, which, as we have seen, is less aided by its slaves 
than the same species in Switzerland, natural selection might 
increase and modify the instinct, always supposing such modifi- 
cation to be of use to the species, until an ant was found as 
abjectly dependent on its slave as is the Formica rufescens. 

Ants do not appear to be the only animals of which 
ants make slaves ; for there seems to be at least one case 
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in which these wonderful insects enslave insects of another 
species, which therefore may be said to stand to the ants 
in the relation of beasts of burden. The case to which 1 
allude is one that is recorded in Perty’s ^ Intellectual Life 
of Animals ’ (2nd ed. p. 329), and is as follows : — 

t 

According to Audubon certain leaf-bugs are used as slaves 
by the ants in the Brazilian forests. When these ants want to 
bring home the leaves whyh they have bitten off the trees, 
they do it by means of a column of these bugs, which go in 
pairs, kept in order on either side by accompanying ants. They 
compel stragglers to re-enter the ranks, and laggards to keep 
up by biting them. After the work is done the bugs are shut 
up within the colony and scantily fed. 

Wars . — On the wars of ants a great deal might be said, 
as the facts of interest in this connection are very nume- 
rous ; but for the sake of brevity I shall confine myself to 
giving only a somewhat meagre account. 

One great cause of war is the plundering of ants’ nests 
by the slave-making species. Observers all agree that this 
plundering is effected by a united march of the whole 
army composing a nest of the slave-making species, 
directed against some particular nest of the species which 
they enslave. According to Lesp^s and Forel, single scouts 
or small companies are first sent out from the nest to ex- 
plore in various directions for a suitable nest to attack. 
These scouts afterwards serve as guides to the marauding 
excursion. Forel saw several of these scouts of the species 
F. rufescens or Amazon carefully inspecting a nest of 
F. fusca which they had found, investigating especially 
the entrances. These are purposely made difficult to find 
by their architects, and it not unfrequently happens that 
after all precautions and inspections on the part of the 
invaders, an expedition fails on account of not finding the 
city gates. 

■y^en the scouts have been successful in discovering a 
suitable nest to plunder, and have completed their stra- 
tegical investigations of the locality to their satisfaction, 
they return straight to their own nest or fortress. Forel 
has then seen them walking about on the surface of their 
nest for a long time, as if in consultation, or making up 



ANTS— WAEfl. 


their minds. Then some of them entered the nest, soon 
aft-er which hosts of warriors streamed out of the entrances, 
and ran about tapping each other with their heads and 
antennae. They then formed into column and set out to 
pillage the nest of the slave ants. The |bllowing is the 
account which Lesp^s gives of such ^peditions ; — 

They only take place towards the end of the summer and in 
autumn. At this time the winged ^members of the slave species 
{F. fusca and F. cunicularia) have left the nest, and the 
Amazons will not take the trouble to bring back useless con- 
sumers. When the sky is clear our robbers leave their town in 
the afternoon at about three or four o^clock. At first no order 
is perceptible in their movements, but when they are all 
gathered together they form a regular column, which then moves 
forward quickly, and each day in a different direction. They 
march closely pressed together, and the foremost always appear 
to be seeking for something on the ground. They are each 
moment overtaken by others, so that the head of the column is 
continually growing. They are in fact seeking the traces of the 
ants which they propose to plunder, and it is scent that guides 
them. They snuff over the ground like hounds following the 
track of a wild animal, and when they have foimd it they 
plunge headlong forward, and the whole column rushes on be- 
hind. The smallest armies I saw consisted of several hundred 
individuals, but I have also seen some four times as large. 
They then form columns which may be five metres long, and as 
much as fifty centimetres wide. After a march, which often 
lasts a full hour, the column arrives at the nest of the slave 
specie*. The F. cunicularice, Avhich are the' strongest, offer 
keen opposition, but without much result. The Amazons soon 
penetrate within the nest, to come out again a moment later, 
while the assailed ants at the same time rush out in masses. 
During the whole time attention is directed solely to the larvm 
and pupae, which the Amazons steal while the others try to 
save as many as possible. They know very well that the Ama- 
zons cannot climb, so they fly with their precious burdens to 
the surrounding bushes or plants, whereto their enemies cannot 
follow them. They then pursue the retreating robbers and try 
to take away from them as much of their booty as possible. 
But the latter do not trouble themselves much about them, and 
hasten on home. On their return they do not follow the short- 
est road, but exactly the one by which they came, finding their 
way back by smell. Anived at their nest, they immediately 
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liand over their booty to the slaves, and trouble themselves no 
more about it A few days afterwards the stolen pupae or 
nymphsB emerge, without memory of their childhood, and imme- 
dxateJy and without compulsion take part in all tasks. 

According tp Buchner’s account ,^ — 

From time to time'the army makes a short halt, partly to 
let the rearguard close up, partly because different opinions 
arise as to the direction of the host, or because the place at 
which they are is unknown* to them. Forel several times saw 
the army completely lose its way — an incident only once ob- 
served by Huber. Forel puts the number of warriors in such 
an ai*my at from one hundred to more than two thousand. Its 
speed is on an average a m^tre per minute, but varies much 
according to circumstances, and is naturally least when return- 
ing laden with booty. If the distance be very great, such 
bodily fatigue may at last be felt that the whole attack on the 
hostile nest is given up, and a retreat is begun ; Forel once saw 
this happen after they had passed over a distance of two hun- 
dred and forty yards. Sometimes it seems as though, on coming 
within sight of the hostile nest, a kind of discouragement took 
possession of them, and prevented their making the attack. If 
the nest cannot at once be found, the whole army halts, and 
some divisions are sent forward to search for it, and these are 
gradually seen retm*ning towards the centre. Forel also saw 
such an army only searching the first day, advancing zigzag, 
and with frequent holts, whereas on the following day it went 
forward to its aim swiftly and without delay, having found out 
the road. It seems that a single ant, even if it knows the way 
and the place, is not able alone to lead a large army, bui! that a 
considerable number must be employed in this duty. Mistakes 
as to the road occur with special ease during the return journey, 
because the several ants are laden with booty and cannot readily 
understand each other. Individual ants are then seen to wander 
about in every direction often for a long time, until they at last 
reach a spot known to them, and then advance swiftly to their 
goal. Many never come back at all. These mistakes easily 
occur when the robbers which have passed into a hostile nest do 
not come out again at the same holes whereby they entered, but 
by others at some distance — ^for instance, by a subterranean 
canal. Coming out thus in a strange neighbourhood, they do not 
know which way to take, and only some chance to ^d the right 
rood during their aimless wanderings about, and recognise and 

* Geigteglehen der Tkiere^ pp. 146-9, 
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follow it by smell. On the other hand, such mistakes scarcely 
evey happen to individuals in an unladen train, kept in good 
array. Other species of ants {F. fusca^ rufa, sanguined) know 
better how to mana^ under such circumstances than do the 
Amazons., The laden ones lay down their loads, fiist find where 
they are, and only take them up again afte^ they have found 
their way. If the booty seized in the n^st finst attacked is too 
large to be all taken at once, the robbers return once, or oftener, 

so as to complete their work The ants, as already said, 

have no regular leaders nor chiefs, yet it is certain that in each 
expedition, alteration of road, or other change, the decision 
during that event comes from a small knot of individuals, which 
have previously come to an understanding, and carry the rest 
and the undecided along with them. These do not always 
follow immediately, but only after they have received several 
taps on the head from the members of the ‘ ring.’ The pro- 
cession does not advance until the leaders have convinced them- 
selves by their own eyesight that the main part of the army is 
following. 

One day Forel saw some Amazons on the surface of a nest 
of the F. fusca seeking and sounding in all directions, without 
being able to find the entrance. At last one of them found a 
very little hole, hardly as large as a pin’s head, through which 
the robbers penetrated. But since, owing to the smallness of 
the hole, the invasion went on slowly, the search was continued, 
and an entrance was found further off, through which the 
Amazon army gradually disappeared. All was quiet. About 
five minutes later Forel saw a booty-laden column emerge from 
each hole. Not a single ant was without a load. The two 
colling united outside and retreated together. 

A marauding excursion of the Amazons against the F, 
rufibarhis, a sub-species of the F, fusca, or small black ants, 
took place as follows : — The vanguard of the robber army found 
that it had reached the neighbourhood of the hostile nest more 
quickly than it had expected ; for it halted suddenly and de- 
cidedly, and sent a number of messengers which brought up the 
main body and the rearguard with incredible speed. - In less 
than thirty seconds the whole army had closed up, and hurled 
itself in a mass on the dome of the hostile nest. This was the 
more necessary as the rufiharhes during the short halt had dis- 
covered the approach of the enemy, and had utilised the time to 
cover the dome with defenders. An indescribable struggle 
followed, but the superior numbers of the Amazons overcame, 
And they penetrated into the nest, while the defenders poured 
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by thousands out of the same holes, with their larva and pupa 
in their jaws, and escaped to the nearest plants and bushes, 
running over the heaps of their assailants. These looked on 
the matter as hopeless, and began to retreat. But the rufi- 
hcerhea, fhrious at their proceedings, pursued them, and en- 
deavoured to get p-way from them the few pupa they had ob- 
tained, by trying to seile the Amazons^ legs and to snatch away 
the pupa. The Amazon lets its jaws slip slowly along the 
captive pupa, as far as the head of its opponent, and pierces it, 
if it does not, as generally 'happens, draw back. But it often 
manages to seize the pupa at the instant at which the Amazon 
lets it go and flies with it. This is managed yet more easily 
when a comrade holds the robber by the legs, and compels it to- 
loose its prey in order to guard itself against its assailant. 
Sometimes the robbers seize empty cocoons and carry them 
away, but they leave them on the road when they have dis- 
covered their mistake. In the above case the strength of the 
rufibarhea proved at last so great that the rearguard of ‘the re- 
treating army was seriously pressed, and was obliged to give up 
jtsf booty. A number of the Amazons also were overpowered 
and killed, but not without the rufibarhes also losing many 
people. None the less did some individuals, as though despe- 
rate, rush into the thickest hosts of the enemy, penetrated 
again into the nest, and carried off several pupa by sheer au- 
dacity and skill. Most of them left their prey to go to the 
help of their comrades when assailed by the r'ufibarhes. Ten 
minutes after the commencement of the retreat all the Amazons 
had left the nest, and, being swifter than their opponents, they 
were only pursued for about halfway back. Their attack had 
failed on account of a short delay I • 

On another occasion observed by Forel, in which several 
fertile Amazons also took part and killed many enemies, the 
nest was thoroughly ravished, but the retreat was also in this 
case very much disturbed and harassed by the superior numbers 
of the enemy. There were many slain on both sides. That in 
spite of the above-mentioned unanimity different opinions among 
the members of an expedition sometimes hinder its conduct, the 
following observation seems to show : — An advancing column 
divided after it had gone about ten yards from the nest. Half 
turned back, while the other half went on, but after some time 
hesitated and also turned back. Arrived at home, it found 
those which had formerly turned back putting themselves in 
motion in a new direction. The newly returned followed them, 
and the reunited army, after various wheelings, halts, (kc., at 



AKTS — WARS. 


73 * 

last turned home again by a long way round. The whole busi- 
ness looked like a promenade. But apparently different parties 
had different nests in view, while others were entirely against 
the expedition. Yet perhaps it was only a march for exercise. 

Outer obstacles do not, as a rule, hinder the Amazons when 
they are once on the march. Forel saw tb^m wade through 
some shallow water, although many ^ere drowned in it, and 
then march over a dusty high road, although the wind blew 
half of them away. As they returned, booty-laden, neither 
wind, nor dust, nor water could make them lay down their 
prey. They only got back with great trouble, and turned back 
again to bring fresh booty, although many lost their lives. 

The following is also quoted from Buchner’s excellent 
epitome of Forel’s observations in this connection : — 

The most terrible enemy of the Amazons is the sanguine 
ant {F. sanguinea), which also keeps slaves, and thereby often 
comes into collision with the Amazons on their marauding ex- 
cursions. It is not equal to it in bodily strength or fighting 
capacity, but surpasses it in intelligence ; according to Forel it 
is the most intelligent of all the species of ants. If Forel, for 
instance, poured out the contents of a sack filled with a nest of 
the slave species near an Amazon nest, the Amazons apparently 
generally regarded the tumbled together heap of ants, larvae, 
pupse, earth, building materials, (fee., as the dome of a hostile 
nest, and took all imaginable but useless pains to find out the 
entrances thereinto, leaving on one side for this investigation 
their only object, the carrying off the pupae ; but the sanguine 
ants under similar circumstances did not allow themselves to be 
deceived, but at once ransacked the whole heap. 

On another occasion, while a procession of Amazon 
ants was on its way to plunder a nest of F, fusca^ before 
it arrived Forel poured out a sack-full of sanguine ants, 
and made a break in the nest : — 

The sanguine ants pressed in, while the fusca came out to 
defend themselves. At this moment the first Amazons arrived. 
When they saw the sanguine ants they drew back and awaited 
the main army, which appeared much disturbed at the news. 
But once united, the bold robbers rushed at their foes. The 
latter gathered together and beat back the first attack, but the 
Amazons closed up their ranks and made a second assault, which 
carried them on to the dome and into the midst of the enemy. 
Th^se were overthrown, as well as a number of F, jyratenaiaj, 
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whicli Forel at this moment poured out on the nest. The con- 
querors delayed for a moment on the dome after their victory, 
and then entered the nest to bring out a little of the valuable 
booty. A few Amazons which were mad with anger did not 
return with the main army, but went on slaughtering blindly 
among the conquered and the fugitives of the three species, 
Jusca, pratensis, and sahguinea. 

The ravished rufiba/irhes once became so desperate at their 
overthrow that they followed the robbers to their own nest, 
and the latter had some trouble in defending it. The rujflbarhes 
let themselves be killed in hundreds, and really seemed as 
though they courted death. A small number of the Amazons 
also sank under the bites of their enemies. The nest contained 
slaves of the rufiharbia species, which on this emergency fought 
actively against their own race. There were also slaves of 
the species fusca, so that the nest included three dMerent species 
of ants. 

The same nest is often revisited many times on the same day 
or at different periods, until either there is no more to steal, 
or the plundered folk have hit upon better mode of defence. 
A column which was in the act of going back to such a plun- 
dered nest turned when halfway there, and halted, apparently 
on no other ground than because it had met the rearguard 
of the army, and had learned that the nest was exhausted, 
and that there was nothing more to be had there. The 
robbers then went off to a rufiharbis nest which was in 
the neighbourhood, and killed half the inhabitants while 
plundering the nest. The surviving nijiharhes returned 
after the robbery and brought up new progeny ; but thirteen 
days later the Amazons again reaped a rich harvest from 
the same nest. The Amazon army often severs itself into two 
separate divisions when there is not enough for both to do 
at the same spot. Sometimes one division finds something 
and the other nothing, and they then reunite. If any obstacle 
be placed in their way they try to overcome it, in doing which 
some leave the main army, lose themselves, and only find their 
way home again with difficulty. Forel has tried to establish 
the normal frequency of expeditions, and found that a colony 
watched by himself for a space of thirty days sent out no less 
than forty-four marauding excursions. Of these about eight- 
and-twenty were completely, nine partially, and the remainder 
not at all successful. He four times saw the army divide into 
two. Half the expeditions were levelled against the rufibarhes, 
half against the fusees. On an average a successful expedition 



ANTS— WAES. 


75 

would bring bock to the colony a thousand pupce or larvss. 
On the whole, the number of future slaves stolen by a strong 
eolony during a favourable summer may be reckoned at forty 
thousand I 

The internecine battles which occasionally break out 
among the Amazons themselves are naturally- the most cruel. 
They tear each other to pieces with in&edible fury, and knots 
of five or six: individuals which have pierced each other may be 
seen rolling over each other on the ground, it being impos- 
sible to distinguish between friend and foe. Civil wars among 
men are also known to be the most embittered and the most 
bloody. 

The mode of attack practised by the other best known 
species of slave-making ant, sanguinea^ is somewhat 
different : — 

They march in small troops which, in case of need, summon 
reinforcements, and therefor© as a rule only reach their goal 
slowly. Between the individual troops messengers or scouts 
run continually backwards and forwards. The first troop 
which arrives at the hostile nest does not rush at it, as do the 
Amazons, but contents itself with making provisional re- 
connaissances, wherein some of the assailants are generally 
made prisoners by the enemy, which have time to bethink 
and to collect themselves. Eeinforcements are now brought 
up, and a regular siege of the nest begins. A sudden invasion, 
like that of the Amazons, is never seen. The besieging army 
forms a complete ring round the hostile nest, and the besiegers 
hold this with mandibles open and antennm drawn back, with- 
out gfiing nearer. In this position they beat off all assaults of 
the besieged, until they feel themselves strong enough to advance 
to the attack. This attack scarcely ever fails, and has for its 
chief object the mastering of the entrances and outlets of the 
nest. A special troop guards each opening, and only allows 
such of the besieged to pass out as carry no pupse. This man- 
<Buvre gives rise to a number of comical and characteristic 
scenes. By this means the sanguine ants in a few minutes manage 
to have all the defenders out of the nests and the pupae left 
behind. This is the case at least with the rufiba/rhes, while 
the rather less timid fuscm try, even at the last moment when 
it is useless, to stop up or barricade the entrances. The sanguine 
ants do not indeed possess the terrible weapons and the warlike 
impetuosity of the Amazons, but they are stronger and larger. 
If a fuaca or a rufharhia fights with a sanguine ant for the pos- 
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sessiou of a pupa, it is generally very^ soon overcome. While 
the Tnitm part of the army is penetrating into the nest to steal 
the pupsB, some divisions pursue the fugitives, to take away from 
them the few pupae wMch may chance to have been saved. 
They drive them even out of the cricket-holes in which they 
have meanwhile taken refuge. In short, it is a razzia^ or sweep- 
ing burglary, as complete as can be imagined. In the retreat 
the robfcrs in no wise hurry themselves, for they know that 
they are threatened by no danger and no loss, and the complete 
emptying of a large and distant nest often takes several days in 
accomplishing. The ants which have been so thoroughly robbed; 
scarcely every return to their former abode. 

It must be admitted that a human army, robbing a foreign 
town or fortress, could not behave better or more prudently. 

Huber gives the following account of a battle waged 
by sanguiiLe ants ; — 

At ten, in a July morning, he noticed a small band of them 
emerge from their nest, and march rapidly towards a nest of 
negroes, around which it dispersed. A number of the blacks 
rushed out, gave battle, and succeeded in defeating their in- 
vaders, and in making several of them prisoners. Upon this, 
the remainder of the attacking force waited for a reinforcement. 
When this came up, they still declined further proceedings, 
and sent more aides-de-camp to their own nest The result of 
these messages was a much larger reinforcement ; but even yet 
the pirates appeared to shun the combat. At last, the negroes 
marched out from their nest in a phalanx of about two feet 
square, and a number of skirmishes began, which soon ended in 
a general melSe. Long before the event seemed certain, the 
negroes carried off their pupse to the most distant part of the 
nest ; and when, after a longer encounter, they appeared to think 
further resistance vain, they retreated, attempting to take with 
them their young. In this, however, they were prevented, and 
the invaders obtained possession of their nest and the booty. 
When they had done this, they put in a garrison, and occupi^ 
the night and the succeeding day in carrying off their spoil. 

Buchner says — 

Battles between ants of the same species often end with a 
lasting alliance, especially when the number of the workers on 
both sides is comparatively small. The wise little animals under 
such circumstances discover, much more quickly and better than 
men, that they can only destroy each other by fighting, while 
union would benefit both parties. Sometimes they drive each 
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other out d thdur nests in a quite friendly way. Forel laid os 
a table a pieoe of bark with a nest of the gentle Leptothorax 
acervorumy and then put on it the contents of another nest of 
the same species. Tne last comers were by far the more nume- 
rous, and soon possessed themselves of the nest, driving out the 
inmates. But the latter did not know whither to go, and 
turned back again. They were then seiJed by their opponents 
one after the other, carried away as far as possible from the nest, 
and there put down. The oftener they came back the fiirther 
were they carried away. One of the carriers arrived in this 
fashion at the edge of the table, and after it had by means of its 
feelers convinced itself that it had reached the end of the world, 
mercilessly let its burden drop into the fathomless abyss. It 
waited a moment to see if it had attained its object, and then 
turned back to the nest. Forel picked up the ant which had 
fallen on the floor, and put it down right in front of the return- 
ing ant. The latter repeated the same manoeuvre as at first, 
only stretching its neck further over the edge of the table. He 
several times reiterated his experiment, and always with the 
same result. Later the two colonies were shut up together in 
a glass case, and gradually learned to agree. 

At other times, however, warlike ants show great and 
needless cruelty to one another : — 

They slowly pull from their victim, that is rendered defence- 
less by wounds, exhaustion, or terror, first one feeler and then 
the other, then the legs one after another, until they at last 
kill it, or pull it in a completely mutilated and helpless con- 
dition to some out-of-the-way spot where it perishes miserably. 
Yet sqpie compassionate hearts are to be found among the 
victors, which only pull the conquered to a distant place in order 
to get rid of them, and there let them go without injuring 
them. 

The following account is also taken from Buchner’s 
<Mind in Animals,’ p. 87 : — 

The doors are often guarded by special sentries, which fulfil 
their important duty in various ways. Forel saw a nest of the 
Colohopais truncata, the two or three very small round open- 
ings of which were watched by soldiers, arranged so that 
their thick cylindrical heads stopped them up, just as a cork 
stops up the mouth of a bottle. The same observer saw the 
Myrmecina LatreiLlei defend themselves against the invasions 
of the slave-making StrongylognathuSf by placing a worker at 
each of the little openings of the nest, which quite stops up 
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the opening either 'with its head or abdomen. The Campo- 
notu8 species also defend their nests by stretching their heads 
in front of the openings, drawing back the antennee. Each 
approaching enemy thus receives a sharp blow or bite delivered 
with the whole weight of the body. MacCook noticed in the nests 
of the soon to be described Pennsylvanian mound-building ants, 
the employment of special sentries, which lay watching within 
the nest entrances, and sprang out at the first sight of danger 
to attack the enemy ; and it was wonderful to see with what 
swiftness the news of such an alarm spread through the nest, 
and how the inhabitants came out en masse to meet the enemy. 
The Lasius species defend their large, strong, and very extensive 
nests against hostile attack or sieges with equal courage and 
skill, while other timid species seek to fly as speedily as possible 
with them larvae, pupae, and fruitful queens. There is, as Forel 
tells us, a regular barricade fight. Passage after passage is 
stopped and defended to the uttermost, so that the assailants 
can only advance step and step. Unless the latter are in an 
enormous majority, the struggle may last a very long time with 
these tactics. During this time, other workers are busy pre- 
paring subterranean passages backwards for eventual flight. 
Generally such passages are already made, and during a fight a 
new dome of the Lasius may be seen rising at a distance, it not 
being difficult for them to make this with the help of their ex- 
tended subteiTanean passages and communications. 

The F, exsecta or pressilahris fights in a peculiar way, which is 
due to care of their small and very tender bodies. It avoids all 
single combats, and always fights in closed ranks. Only when 
it thinks victory secure does it spring on its enemy^s back. But 
its chief strength lies in the fact that many together u-lways 
attack a foe. They nail down their opponent by seizing its legs 
and holding them firmly to the ground, while a comrade springs 
on the back of the defenceless creature and tries to bite through 
its neck. But if threatened the holders sometimes take flight, 
and so it happens that in battles between the exsectce and the 
much s^rongor pratenses not a few of the latter are seen running 
about with a small enemy clutching their shoulders, and making 
'idolent efforts to tear the neck of its foe. If the bearer is then 
seized with cramp, the nervous cord has been injured. On the 
other hand, if an exsecta is seized by the back by a pratensis it 
is at once lost. 

The tactics of the turf ants resemble those of the exsectcB^ 
three or four of them seizing an opponent and pulling off his 
legs. In similar fashion the attack of the Lasius species i» 



ANTS — ^WAKS. 


79 

chiefly directed against the legs of its enemies, three, four, or 
five uniting in the effort. They understand barricade fighting 
particularly well in their large well-built dwellings, and if it 
comes to the worst fly by subterranean passages. They are 
feared by most ants on account of their numerical superiority. 
Forel one day poured the contents of ten neifts of pratemea in 
front of a tree trunk inhabited by Lasius fuliginoaua (jet ant). 
The siege at once began ; but the jet ants called in help from 
the nests connected with their colony, and thick black columns 
were at once seen coming out from the surrounding trees. The 
pratenaea were obliged to fly, and left behind them a mass of dead 
as well as their pupae, which last were carried off by the victors 
to their nests to be eaten. 

Battles, however, are not confined to species of ants 
having warlike and slave-making habits. The agricultural 
ants likewise at times wage fierce wars with one another. 
The importance of seeds to these ants, and the consequent 
value which they set upon them, induce the animals, 
when supplies are scarce, to plunder each other’s nests. 
Thus Moggridge says, — 

By far the most savage and prolonged contests which I 
have witnessed were those in which the combatants belong to 
two different colonies of the same species. . . . The most 

singular contests are those which are waged for seeds by A. 
harhara, when one colony plunders the stores of an adjacent 
nest belonging to the same species, the weaker nest making 
prolonged though, for the most part, inefficient attempts to 
recover their property. 

In the case of the other species of ant which I have watched 
fighting, the strife would last but a short time — a few hours or 
a day — but A, harhara will carry on the battle day after day 
and week after week. I was able to devote a good deal of time 
to watching the progi’ess of a predatory war of this kind, waged 
by one nest of harha/ra against another, and which lasted for 
forty six days, from January 18 to March 4 1 

I cannot of course declare positively that no cessation of 
hostilities may have taken place during the time, but I can 
affirm that whenever I visited the spot — and I did so on twelve 
days, or as nearly as possible twice a week — ^the scene was one 
of war and spoliation such as that which I shall now describe. 

An active train of ants, nearly resembling an ordinary 
harvesting train, led from the entrance of one nest to that of 
another lower down the slope, and fifteen feet distant ; but on 
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xjloser exainination it appeared that though the great maes of 
seed-bearers were travelling towards the upper nest, some few 
were going in the opposite direction and making for the lower. 
Besides this, at intervals, combats might be seen taking place, 
one ant seizing the free end of a seed carried by another, and 
endeavouring to Wrenclji it away, and then frequently, as neither 
would let go, the stronger ant would drag seed and opponent 
towards its nest. At times other ants would inteifere and seize 
one of the combatants and endeavour to drag it away, this often 
resulting in terrible mutilations, and especially in the loss of the 
abdomen, which would be tom off while the jaws of the victim 
retained their indomitable bull-dog grip upon the seed. Then 
the victor might be seen dragging away his prize, while its ad- 
versary, though now little more than a head and legs, offered a 
vigorous though of course ineffectual resistance. I frequently 
observed that the ants during these conflicts would endeavour 
to seize one another’s antennae, and that if this were effected, 
the ant thus assaulted would instantly release his hold, whether 
of seed or adversary, and appear utterly discomfited. No doubt 
the antennae are their most sensitive parts, and injuries inflicted 
on these organs cause the greatest pain. 

It was not imtil I had watched this scene for some days that 
I apprehended its true meaning, and discovered that the ants of 
the upper nest were robbing flie granaries of the lower, while 
the latter tried to recover the stolen seeds both by fighting 
for them and by stealing seeds in their turn from the nest 
of their oppressors. The thieves, however, were evidently 
the stronger, and streams of ants laden with seeds arrived 
safely at the upper nest, while close observation showed that 
very few seeds were successfully carried on the reverse jAuraey 
into the lower and plundered nest. 

Thus when I fixed my attention on one of these robbed ants 
surreptitiously making its exit with the seed from the thieves' 
nest, and having overcome the opposition and dangers met with 
on its way, reaching, after a journey which took six minutes to 
accomplish, the entrance to its own home, I saw that it was 
violently deprived of its burden by a guard of ants stationed there 
apparently for the purpose, one of whom instantly started off 
and carried the seed all the way back again to the upper nest. 

This I saw repeated several times. 

After March 4 I never saw any acts of hostility between 
these nests, though the robbed nest was not abandoned. In 
smother case of the same kind, however, where the struggle 
lasted thirty-one days, the robbed nest was at length completely 



ANTS — WARS. 


81 


abandoned, and on opening it I found all the gi-anaries empty 
with one single exception, and this one was pierced by the 
matted roots of grasses and other plants, and must therefore 
have been long neglected by the ants. Strangely enough, not 
one of the seeds in this desei*ted granary showed traces of 
germination. » 

No doubt some very pressing need is the cause of these 
systematic raids in search of accumulations of seeds, and there 
can be little doubt that the requirements of distinct colonies of 
ants of the same species are often different even at the same 
season and date. Thus these warring colonies of ants were 
active on many days when the majority of the nests were com- 
pletely closed ; and I have even seen these robbers staggering 
along, enfeebled by the cold, and in wind and rain, when all 
other ants were safe below groimd. 

The agricultural ants of Texas do not appear to be 
less pugnacious than their European congeners. Thus 
MacCook says : — 

A young community has sometimes to struggle into perma- 
nent prosperity through many perils. The following example 
is found in the unpublished Lincecum manuscripts. One day a 
new ant-city was observed to be located withm ten or twelve 
yards of a long-established nest, a distance that the doctor 
thought would prove too near for peaceable possession — for the 
agriculturals seem to pre-empt a certain range of territory 
around their formicary as their own, within which no intrusion 
is allowed. He therefore concluded to keep these nests under 
close observation, and visited them frequently. Only a day or 
two h?Ld elapsed before ho found that the inhabitants of the old 
city had made war upon the new. They had surrounded it in 
great numbers, and were entering, dragging out and killing the 
citizens. The young colonists, who seemed to be of less size 
than their adversaries, fought bravely, and, notwithstanding 
they were overwhelmed by superior numbers, killed and maimed 
many of their assailants. The parties were scattered in strug- 
gling pairs over a space ten or ^teen feet around the city gate, 
and the ground was strewed with many dead bodies. The new 
colonists aimed altogether at cutting off the legs of their larger 
foes, which they accomplished with much success. The old-city 
warriors, on the contrary, gnawed and clipped off the heads and 
abdomens of their enemies. Two days afterward the battle- 
field was i*evisited, and many ants wei*e found lying dead 
tightly locked together by legs and mandibles, while hundreds 

O 
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of decapitated bodies and severed heads were strewed over the 
ground. 

Another example, which is given in the published paper, is 
quite similar, and had like result. In forty-eight hours the old 
settlers had exterminated the new. The distance between the 
nests was about 20 feet., While the young colonists remained 
in concealment they were not disturbed, but as soon as they 
began to clear away their open disk war was declared. 

MacCook, however, says that ‘ these ants are not always 
so jealous of territorial encroachment, or at least must 
have difierent standards of rights.’ For he observed many 
cases of nests situated within twenty, and even ten feet 
of one another, without a battle ever occurring between 
members of the two communities. Therefore, without 
questioning the accuracy of Lincecum’s observations — 
which, indeed, present no scope for inaccuracy — he adds, 
‘That neighbouring ants, like neighbouring nations of 
civilised men, will fall out and wage war Lincecum’s ex- 
amples show. Perhaps we should be quite as unsuccessful 
in case of these ants as of om* human congeners, should 
we seek a sufficient reason for these wars, or satisfactory 
cause for these differences in dealing with neighbours 
which appear from the comparison of Lincecum’s observa- 
tions with mine,’ 

In connection with the wars of these ants, the follow- 
ing quotations may also be made from the same author : — 

The erratic ants do not appear to be held as common ene- 
mies by the agricnlturala, and they are even permitted to 
establish their formicaries within the limits of the open disk. 
Sometimes, however, the diminutive hillocks which mark the 
entrance to an erratic ant-nest multiply beyond the limit of the 
agriculturals’ forbearance. But they do not declare war, nor 
resort to any personal violence. Nevertheless, they get rid of 
them, oddly enough, by a regular system of vexatious obstruc- 
tions. They suddenly conclude that there is urgent demand 
for improving their public domain. Forthwith they sally forth 
in large numbers, fall eagerly to work gathering the little black 
balls which are thrown up by the earth-worms in great quantities 
everywhere in the prairie soil, which they bring and heap upon 
the paved disk until all the erratic ant-nests are covered ! The 
entire pavement is thus raised an inch or so, and pains are taken 
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to deposit more balls upon and around the domiciles of their 
tiny neighbours than elsewhere. The erratics struggle vigor- 
ously against this Pompeian treatment ; they bore through 
the avalanche of balls, only to find barriers laid in their way. 
The obstructions at length become so serious that it is impos- 
sible to keep the galleries open. The ^warfi? cease to contend 
against destiny, and, gathering together their household stores, 
quietly evacuate the premises of the inhospitable giants. It is 
the triumph of the policy of obstruction, a bloodless but efiec- 
tual opposition. 

Lastly, MacCook records the history of an interesting 
engagement which he witnessed between two nests of 
Tetramorium coeapitum. It took place between Broad 
Street and Penn Square in Philadelphia, and lasted for 
nearly three weeks. Although all the combatants belonged 
to the same species, however great the confusion of the 
fight, friends were always distinguished from foes — ap- 
parently by contact of antennae. 

Habit of keeping Domestic Pets, — Many species of 
ants display the curious habit of keeping in their nests 
sundry kinds of other insects, which, so far as observation 
extends, are of no benefit to the ants, and which there- 
fore have been regarded by observers as mere domestic 
pets. These ‘ pets ’ are for the most part species which 
occur nowhere else except in ants’ nests, and each species 
of ‘ pet ’ is peculiar to certain species of ants. Thus 
Moggpdge found ‘ a large number of a minute shining 
brown beetle moving about among the seeds ’ in the nests 
of the harvesting ant of the south of Europe, ‘ belonging 
to the scarce and very restricted genus Golaocera^ called 
by Kraatz 0. attce^ on account of its inhabiting the nests 
of ants belonging to the genus Atta,^ He also observed 
inhabiting the same nests a minute cricket ^ scarcely 
larger than a grain of wheat ’ {Oryllua myrmecopliilus)^ 
which had been previously observed by Paolo Savi in the 
nests of several species of ants in Tuscany, where it lived 
on the best terms with its hosts, playing round the nests 
in warm weather, and retiring into them in stormy weather, 
while allowing the ants to carry it from place to place 
during migrations. Again, Mr. Bates observes that 



The observation upon the ants now before me began at 
8 o^clock; at 11 p.m. the cluster had nearly dissolved, (mly a 
few being asleep. To illustrate the soundness of this sleep I 
take the quill pen with which I write, and apply the feather 
end of it to an ant who is sleeping upon the soil. She has 
chosen a little oval depression in the surface, and lies with 
abdomen upon the raised edge, and face toward the lamp. Her 
legs are drawn up close to the body. She is perfectly still. I 
gently draw the feather tip along the body, stroking ‘ with the 
fur,* if I may so say. There is no motion. Again and again 
this action is repeated, the stroke gradually being made heavier, 
although always quite gentle. Still there is no change. The 
strokes are now directed upon the head, with the same result. 
Now the tip is applied to the neck, the point at which the head 
Is united to the pro-thorax, with a waving motion intended to 
produce a sensation of tickling. The ant remains motionless. 
After continuing these experiments for several minutes, I 
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aroase the sleeper by a sharp touch of the quill. She stretches 
out her head, then her legs, which she also shakes, steps nearer 
to the light, and begins to cleanse herself in the manner already 
described. This act invariably follows the waking of ants from 
sleep. The above description applies to the general habit of 
somnolence as observed upon the two i^^ed*species of harvest- 
ing ants for nearly four months. I have often applied the 
quill, and even the point of a lead pencil, to the sleeping Flo- 
ridians without breaking their slumber. There are some other 
details which have not appeared in the behaviour of the indi- 
vidual jvLst put under observation. 

Thus, I have several times seen the ants {Crudelis) yawnmg 
after awaking. I use this word for lack of one which more 
accurately expresses the behaviour. The action is very like 
that of the human animal ; the mandibles are thi’own open 
with the peculiar muscular strain which is familiar to all 
readers ; the tongue also is sometimes thrust out, and the limbs 
stretched with the appearance, at least, of that tension which 
accompanies the yawn in the genus homo. During sleep the 
antennm have a gentle, quivering, apparently involuntary mo- 
tion, which seemed to me, at times, to have the regularity of 
breathing. I also often noted an occasional regular lifting up 
and setting down of the fore-feet, one leg after another, with 
almost a rhythmic motion. 

The length of time during which sleep is prolonged appears 
to vary according to circumstances and, perhaps, organism. 
The large head-soldiers of the Floridian harvesters appear to 
have a more sluggish nature than the smaller workei-s. Theii- 
sleep is longer and heavier. The former fact the watch readily 
determined. The latter appeared from the greatei* stolidity of 
the creatures under disturbance. While the ants of one group 
are taking sleep others may be busy at work, and these stalk 
among and over the sleepers, jostling them quite vigorously at 
times. Again, new members occasionally join the group, and, 
in their desire to get close up to the heat and light, ci’owd their 
drowsy comrades aside. I have seen ants who had been at 
work in the galleries drop their pellets, push thus into the 
cluster, and presently be apparently sound asleep. This rough 
treatment is invariably received with perfect good humour, as 
are like jostlings when the ants are awake, I have never seen 
the slightest display of anger or attempt to resent disturbance 
even under these circumstances, so peculiarly calculated to ex- 
cite the utmost irritation in men. But of course some of the 
Bleepers are aroused. They change position a little, or give 
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themselves a brief combing, and then resume their nap, unless, 
indeed, they are satisfied. In watching these movements it was 
quite evident that the Florida soldiers were far less easily dis- 
turbed than their smaller fellows. They slept on stolidly while 
all the others were in agitation around them. Moreover, their 
very appearance, particularly when awaking out of sleep, indi- 
cated the greater sluggishness of their temperament in this 
respect. 

The ordinary duration of sleep MacCook takes to be 
about three hours. 

Ants, like many other insects, are in the habit of 
cleaning themselves, being, like them, provided by nature 
with combs and brushes, &c., for the purpose. But, unlike 
other insects, several species of ants are also in the habit 
of assisting each other in the performance of their toilet. 
The author last quoted gives the following account of this 
process in the genus Attai — 

We take a couple ; the cleanser has begun at the face, which 
is licked thoroughly, even the mandibles being cared for, they 
being held apart for convenient manipulation. From the face 
the cleanser passes to the thorax, thence to the haunch, and so 
along the first leg, along the second and third in the same 
manner, around to the abdomen, and thence up the other side of 
the ant to the head. A third ant approaches and joins in the 
friendly task, but soon abandons the field to the original 
cleanser. The attitude of the cleansed all this while is^one of 
intense satisfaction, quite resembling that of a family dog when 
one is scratching the back of his neck. The insect stretches 
out her limbs, and, as her friend takes them successively into 
hand, yields them limp and supple to her manipulation ; she 
rolls gently over upon her side, even quite over upon her back, 
and with all her limbs relaxed presents a perfect picture of mus- 
cular surrender and ease. The pleasure which the creatures 
take in being thus ‘ combed ' and ‘ sponged ' is really enjoyable 
to the observer. I have seen an ant kneel down before another 
and thrust forward the head, drooping, quite under the face, 
and lie there motionless, thus expressing, as plainly as sign- 
language could, her desire to be cleans^. I at once under- 
stood ^e gesture, and so did the supplicated ant, for she at 
once weqt to work. If analogies in nature-studies were not so 
apt to be misleading, one might venture to suggest that our 
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insect friends are thus in possession of a modified sort of 
Emmetonian Turkish bath. 

The acrobatic skill of these ants, which has often furnished 
me amusement, and which I shall yet further illustrate, was 
fully shown one morning in these offices of ablution. The for- 
micary was taken from the study, where the air had become 
chilled, and placed in an adjoining chamber upon the hearth, 
before an open-grate fire. The genial warmth was soon diffused 
throughout the nest, and aroused its occupants to unusual ac- 
tivity. A tuft of grass in the centre of the box was presently 
covered with them. They climbed to the very top of the spires, 
turned round and round, hanging by their paws, not unlike 
gymnasts performing upon a turning-bar. They hung or clung 
in various positions, grasping the grass blade with the third and 
fourth pairs of legs, which were spread out at length, cleansing 
their heads with the fore-legs or bending underneath to comb 
and lick the abdomen. Among these ants were several paii*s, 
in one case a triplet, engaged in the cleansing operation just 
described. The cleanser clung to the grass, having a fore-leg on 
one side and a hind leg on the other side of the stem, stretched 
out at full length, while the cleansed hung in a like position 
below, and reached over and up, submitting hei’self to the 
pleasant process. As the progress of the act required a change 
of posture on the part of both insects, it was made with the 
utmost agility. 

Similarly, Bates thus describes the cleansing process in 
another genus of 3iat^{Eciton8)i — 

Hgre and there an ant was seen stretching forth first one 
leg and then another, to be brushed and washed by one or more 
of its comrades, who performed the task by passing the limb 
between the jaws and tongue, finishing by giving the antennae a 
friendly wipe. 

Habits of Play and Leisure . — The life of ants is not 
all work, or, at least, is not so in all species ; for in some 
species, at any rate, periods of recreation are habitually 
indulged in. 

Buchner Geistesleben der Thiere,’ p. 163) gives the 
following abstract of Huber’s celebrated observations in 
this connection ; — 

It was of the pratemis that Huber wrote the observations 
touching its gymnastic sports which became so famous. He 
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saw these ants on a fine day assembled on the surface of their 
nest, and behaving in a way that he could only explain as 
simulating festival sports or other games. They raised them- 
selves on their hind legs, embraced each other with their fore- 
legs, seized each other by the antennae, feet, or mandibles, and 
wrestled — but all* in friendliest fashion. They then let go, ran 
after each other, and played hide-and-seek. When one was 
victorious, it seized all the others in the ring, and tumbled them 
over like ninepins. 

This account of Huber’s found its way into many popular 
books, but in spite of its clearness won little credence from the 
reading public. ‘ I found it hard to believe Huber’s obser- 
vation,’ writes Forel, 4n spite of its exactness, until I myself 
had seen the same.’ A colony of the pratemis several times 
gave him the opportunity when be approached it carefully. 
The players caught each other by the feet or jaws, rolled over 
each other on the ground like boys playing, pulled each other 
inside the entrances of their nest, only to come out again, and so 
on. All this was done without bad temper, or any spurting of 
poison, and it was clear that all the rivalry was friendly. The 
least breath from the side of the observer was enough to put an 
end to the games. ‘ I understand,’ continues Forel, Hhat the 
afiair must seem marvellous to those who have not seen it, 
especially when we remember that sexual attraction can here 
play no part.’ 

MacCook also gives an account of habits of play as in- 
dulged in among ants of the other Hemisphere : — 

At one formicary half a dozen or more young queens were 
out at the same time. They would climb up a large pebble 
near the gate, face the wind, and assume a rampant posture. 
Several having ascended the stone at one time, there ensued a 
little playful passage-at-arms as to position. They nipped each 
other gently with the mandibles, and chased one another from 
favourite spots. They, however, never nipped the workers. 
These latter evidently kept a watch upon the sportive prin- 
cesses, occasionally saluted them with their antennae in the 
usual way, or touched them at the abdomen, but apparently 
allowed them full liberty of action. 

As to leisure, Bates writes : — 

The life of these Ecitons is not all work, for I firequently saw 
them very leisurely employed in a way that looked like recre- 
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ation. When this happened the place was always a sunny nook 
in the forest. The main column of the army and the branch 
columns, at these times, were in their ordinary relative posi- 
tions ; but instead of pressing forward eagerly and plundering 
right and left, they seemed to have been all smitten with a 
sudden fit of laziness. Some were walldng sternly about, others 
were brushing their antennae with their fore-feet ; but the 
drollest sight was their cleaning each other. [Here follows the' 
above-quoted passage.] The actions of these ants looked like 

simple indulgence in idle amusement It is probable that 

these hours of relaxation and cleaning may be indispensable to 
the effective performance of their harder burdens ; but whilst 
looking at them, the conclusion that the ants were engaged 
merely in play was irresistible.^ 

Funereal Habits . — In another connection it has already 
been stated that Sir John Lubbock found his ants to be 
very careful in disposing of the dead bodies of their com- 
rades. This habit seems to be pretty general among many 
species of ants, and is no doubt due to sanitary require- 
ments, thus becoming developed as a beneficial instinct by 
natural selection. The funereal habits of the agricultural 
ant are thus related by MacCook : — 

There is nothing which is apt to awaken deeper interest in 
the life-history of ants than what may properly be called their 
funereal habits. All species whose manners I have closely 
observed are quite alike in their mode of caring for their own 
dead,, and for the dry aircasses of aliens. Tlie former they 
appear to ti*eat with some degree of reverence, at least to tlie ex- 
tent of giving them a sort of sepulture without feeding upon 
them. The latter, after having exhausted the juices of the body, 
they usually deposit together in some spot removed from the 
p'est. I did not see any of the ‘ cemeteries ' of the agricul- 
‘ibural ant upon the field, nor, indeed, observe any of their 
behaviour towards the dead, but my artificial nests gave me some 
insight of this. In the first colony had been placed eight agri- 
culturaJs of another nest, which were literally cut to pieces. 
Very soon after the ants were comfortably established in their 
new home, a number of them laid hold upon these disjecta membra ^ 
and began carrying them back and forth around the formicarium. 
The next day this continued, and several of their own number 
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who had died were being treated in like manner. Back and 
forth, up and down, into every comer of the box the* bearers 
wandered, the very embodiment of restlessness. For four days 
this conduct continued without any intermission. No sooner 
would a body or fragment thereof be dropped by one bearer 
than another wculd take it up and begin the restless circuit. 
The difficulty, I easily understood, was that there was no point 
to be found far enough removed from the living-rooms of the 
insects in which to inter these dead. Their desire to have their 
dead buried out of their sight was strong enough to keep them 
on this ceaseless round, apparently under the continuous influ- 
ence of the hope that something might turn up to give them a 
more satisfactory burial-ground. It does not appear greatly to 
the credit of their wisdom that they were so long discovering 
that they were limited to a space beyond their power to enlarge. 
When, however, this fact was finally recognised they gave their 
habit its utmost bent, and began to deposit the carcasses in the 
extreme comer of the flat, as distant as possible from the 
galleries on the terrace above. Here a little hollow was made 
in the earth, quite up against the glass, wherein a number of 
bodies were laid. Portions of bodies were thrust into the chinks 
formed in the diy sod. This flat became the permanent 
charnel-house of the colony, and here, in corners, crevices, and 
holes, for the most part out of sight, but not always so, the 
dead were deposited. But the living never seemed quite recon- 
ciled to their presence. Occasionally, restless resurrectionists 
would disentomb the dead, shift them to another spot, or start 
them once more upon their unquiet wanderings. Even after 
the establishment of this cemetery, the creatures did not seem 
able to lay away their newly deceased comrades — for thefe were 
occasional deaths in the formicary — without first indulging in 
this funereal promenade. 

In the formicaries established in glass jars, both of harhatus 
and crudelisy the same behaviour appeared. So great was the 
desire to get the dead outside the nest, that the bearers would 
dimb up the smooth surface of the glass to the very top of the 
jar, laboriously carrying with them a dead ant. This was severe 
work, which was rarely imdertaken except under the influence 
of this funereal enthusiasm. The jar was very smooth and quite 
high. Falls were frequent, but patiently the little ‘ undertaker * 
would follow the impulse of her instinct, and try and tty again. 
Finally, as in the large box, the fact of a necessity seemed to 
dawn upon the ants, and a portion of the surface opposite from 
the entrance to the galleiies, and close up against the glass, was 
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used as burial-ground and sort of kitchen-midden, where all the 
refuse of the nest was deposited. Mrs. Treat has informed me 
that her artificial nests of crudelis behaved in precisely the 
.same way. 

An interesting fact in the funereal habits of Formica sanr 
guinea was related to me by this lady. A^ visit Was paid to a large 
colony of these slave-makers, which is established on the grounds 
adjoining her residence at Vineland, New Jersey. I noticed 
that a number of carcasses of one of the slave species, Formica 
fusca, were deposited together quite near the gates of the nest. 
These were probably chiefly the dry bodies of ants brought in 
from recent raids. It was noticed that the dead ants were all 
of one species, and thereupon Mrs. Treat informed me that the 
red slave-makers never deposited their dead with those of 
their black servitors, but always laid them by themselves, not 
in groups, but separately, and were careful to take them a 
considerable distance from the nest. One can hardly resist 
j)ointing here another likeness between the customs of these 
social hymenopters and those of human beings, certain of whom 
carry their distinctions of race, condition, or religious caste, even 
to the gates of the cemetery in which the poor body moulders 
into its mother dust I 

It will be observed that none of these accounts furnish 
evidence of ants burying their dead, as Pliny asserts to 
have beei^ the case with ants in the south of Europe. In 
the Proceedings of the Linnaean Society, however (1861), 
there is a very definite account of such a practice as 
obtaining among the ants of Sydney ; and although it is 
from the pen of an observer not well known, the observa- 
tion seems to have been one about which there could 
scarcely have been a mistake. The observer was Mrs. 
Hutton, and this is her account. Having killed a number 
of ‘ soldier ants,’ and returning half an hour afterwards to 
the place where the dead bodies were lying, she says : 

I saw a large number of ants surrounding the dead ones. I 
determined to watch their proceedings closely. I followed four 
or five that started oflf from the rest towards a hillock a short 
distance off, in which was an ants’ nest. This they entered, and 
in about five minutes they reappeared, followed by others, AH 
fell into rank, walking regularly and slowly two by two, until 
they arrived at the spot where lay the dead bodies of the soldier 
ants. In a few minutes two of the ants advanced and took up 
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the dead body of one of their comrades ; then two others, and 
so on, until all were ready to march. First walked two ants 
bearing a body, then two without a burden ; then two others 
with another dead ant, and so on, until the line was extended 
to about forty pairs, and the procession now moved slowly on- 
wards, followed by an i^rregular body of about two hundred ants. 
Occasionally the two laden ants stopped, and laying down the 
dead ant, it was taken up by the two walking unburdened behind 
them, and thus, by occasionally relieving each other, they 
arrived at a sandy spot near the sea. The body of ants now 
commenced digging with their jaws a number of holes in the 
gi'ound, into each of which a dead ant was laid, where they now 
laboured on until they had filled up the ants’ graves. This 
did not quite finish the remarkable circumstances attending 
this funeral of the ants. Some six or seven of the ants 
had attempted to run off without performing their share of 
the task of digging ; these were caught and brought back, when 
they were at once attacked by the body of ants and killed upon 
the spot. A single grave was quickly dug, and they were all 
dropped into it. 

The Rev. W. Farren White also, in his papers on ants 
published in the ‘Leisure Hour’ (1880), after alluding to 
the above case, corroborates it by some interesting obser- 
vations of his own. He says : — 

Several of the little sextons I observed with dead in theii 
mandibles, and one in the act of burying a corpse. . . . 
I should mention that the dead are not interred without con- 
siderable difficulty, in consequence of the sides of the trays being 
almost perpendicular. The work of the sextons continued until 
no dead bodies ' remained upon the surface of the nest, but all 
wei^e interred in the extiumural cemeteries. Afterwards I 
i*emoved the trays, and turned the contents of the formicarium 
upside down, and then I placed six ti’ays on the surface of the 
earth, two of which I filled with sugar for food. All six were 
used freely as cemeteries, being crowded with the coi’pses of 
the little people and their young, the larvie which had perished 
in the disruption of their home. 

I have noticed in one of my formicaria a subterranean 
cemetery, where I have seen some ants burying their dead by 
placing earth above them. One ant was evidently much affected, 
and tried to exhume the bodies, but the united exertions of the 
yellow sextons were more than sufficient to neutralise the effort 
of the disoonsolate mourner. The cemetery was now converted 
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into a large vault, the chamber where the dead were placed, 
together with the passage which led to it, being completely 
covered in. 


Habits Peculiar to Certain Spades. 

$ 

Leaf-aatting Ants of the Amazon (CEkiodoma cephal- 
otes). — The mode of working practised by these ants is 
thus described by Mr. Bates : — 

They mount a tree in multitudes. . . . Each one places 
itself on the surface of a leaf , and cuts with its sharp scissor- 
like jaws a nearly semicircular incision on the upper side ; it 
then takes the edge between its jaws, and by a sharp jerk 
detaches the piece. Sometimes they let the 1^ drop to the 
ground, where a little heap accumulates, until carried off by 
another relay of workers ; l^t generally each marches off with 
the piece it has operated on, and as all take the same road to 
the colony, the path they follow becomes in a short time smooth 
and bare, looking like the impression of a cart-wheel through 
the herbage. 

Each ant carries its semicircular piece of leaf upright 
over its head, so that the home-returning train is rendered 
very conspicuous. Nearer observation shows that this 
home-returning or ladened train of workers keeps to one 
side of the road, while the outgoing or empty-handed 
train keeps to the other side ; so that on every road there 
is a double train of ants going in opposite directions. 
When •the leaves arrive at the nest they are received by a 
smaller kind of workers, whose duty it is to cut up the 
pieces of leaf into still smaller fragments, whereby the 
leaves seem to be better fitted for the purpose to which, 
as we shall presently see, they axe put. These smaller 
workers never take any part in the outdoor labours ; but 
they occasionally leave the nest, apparently for the sole 
purpose of obtaining air and exercise, for when they leave 
the nest they merely run about doing nothing, and fre- 
quently, as if in mere sport, mount some of the semi- 
circular pieces of leaf which the carrier ants are taking to 
the nest, and so get a ride home. 

From his continued observation of these ants. Bates con 
eludes — and his opinion has been corroborated by that 
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both of Belt and Muller — that the object of aU this labour 
is highly interesting and remarkable. The leaves when 
gathered do not themselves appear to be of any service to 
the ants as food ; but when cut into small fragments and 
stored away in the nests, they become suited as a nidus 
for the growth of a minute kind of fungus on which the 
ants feed. We may therefore call these insects the 
‘ gardening ants,’ inasmuch as all their labour is given to 
the rearing of nutritious vegetables on artificially prepared 
soil. They are not particular as to the material which they 
collect and store up for soil, provided that it is a material 
on which the fungus will grow. Thus they are very partial 
to the inside white rind of oranges, and will carry off the 
flowers of certain shrubs while leaving the leaves untouched. 
But, to quote again from Bates, — 

They are very particular about the ventilation of their under- 
ground chambers, and have numerous holes leading up to the 
surface from them. These they open out or close up, apparently 
to keep up a regular degree of temperature below. The great 
care they take that the pieces of leaves they carry into the 
nest should be neither too dry nor too damp, is also consistent 
with the idea that the object is the growth of a fungus that re- 
quires particular conditions of temperature and moisture to 
ensure its vigorous growth. If a sudden shower should come 
on, the ants do not carry the wet pieces into the burrows, but 
throw them down near the entrances. Should the weather 
clear up again, these pieces are picked up when nearly diied, 
and taken inside : should the rain, however, continue, they get 
sodden down into the ground, and are left there. On the con- 
tiuiy, in dry and hot weather, when the leaves would get dried 
up before they could be conveyed to the nest, the ants, when in 
exposed situations, do not go out at all during the hot hours, but 
bring in their leafy burdens in the cool of the day and during 
the night. As soon as the pieces of leaves are carried in they 
must be cut up by the small class of workers into little pieces. 
Some of the ants make mistakes, and carry in unsuitable leaves. 
Thus grass is always rejected by them, but I have seen some 
ants, perhaps young ones, carrying leaves of grass ; but after a 
while these pieces are always brought out again and thrown 
away. I can imagine a young ant getting a severe ear- wigging 
from one of the major-domos for its stupidity. 

When a nest is disturbed and the masses of ant>food spread 
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about, the anta are in great concern to carry every morsel of it 
under shelter again ; and sometimes, when I had dug into a nest, 

I found the next day all the earth thrown out fill^ with little 
pits, that the ants had dug into it to get out the covered -up 
food. When they migrate from one part to another, they 
also carry with them all the ant-food from their old habita- 
tions. 

In Buchner’s ‘ Greistesleben der Thiere ’ there is pub- 
lished an interesting description of the habits of these ants, 
which was communicated to the author by Dr. Fr. Ellen- 
dorf of Wiedenbriick, who has lived many years in Central 
America. Dr. Ellendorf says that — 

It would be quite impossible for them to creep even through 
short grass with loads on their heads for miles. They therefore 
bite off the grass close to the ground for a breadth of about five 
inches, and throw it on one side. Thus a road is constructed, 
which is finally made quite 'Ifenooth and even by the continual 
passing to and fro of millions upon millions night and day. . . 
If the road is looked down upon from a height with these 
millions thickly pressed together, and all moving along with 
their green bannerets over their heads, it looks as though a 
giant gi'een snake were gliding slowly along the ground ; and 
this picture is all the more striking in that all these bannerets 
are swaying backwards and forwards.^ 

This observer made the experiment of interrupting the 
advance of a column of these ants, with the interesting 
result which he describes : — 

I wished to see how they would manage if I put an obstacle 
in their way. Thick high grass stood on either side of them 
narrow road, so that they could not pass through it with the 
load on their heads. I placed a dry branch, nearly a foot in 
diameter, obliquely across their path, and pressed it down so 
tightly on the ground that they could not creep underneath. 
The first comers crawled beneath the branch as far as they 
could, and then tried to climb over, but failed owing to the 
weight on their heads. Meanwhile the unloaded ants from 
the other side came on, and when these succeeded in climbing 
over the bough there was such a crush that the unladen ants 
had to clamber over the laden, and the result was a terrible 
muddle. I now walked along the train, and found that all the 
ants with their bannerets on their heads were standing still, 

‘ Loo, oit. p. 97. 
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thickly pressed together, awaiting the word of command from 
the front. When I turned back to the obstacle, I saw with 
astonishment that the loads had been laid aside by more than a 
foot’s length of the column, one imitating the other. And 
now work began on both sides of the branch, and in about half 
an hour a tunnel «.was made beneath it. Each ant then took up 
its burden again, and fhe march was resumed in the most per- 
fect order. 

A migration of these ants is thus described by the same 
observer : — 

The road led towards a cocoa plantation, and here I soon 
discovered the building which I afterwards visited daily. As I 
again went thither one day I was met, at a considerable dis- 
tance from the nest, by a closely pressed column coming thence, 
and all the ants laden with leaves, beetles, pupae, butterflies, 
dec. ; the nearer I came to th%^nest, the greater was the 
activity. It was soon plain to me that the ants were in the 
act of leaving their dwelling, and I walked along the train 
to discover the new abode. They had gone for some distance 
along the old road, and had then made a new one through the 
grass to a cooler place, lying rather higher. The grass on the 
new road was all bitten off close to the ground, and thousands 
were busy carrying the path on to the new building. At the 
new home itself was an unusual stir of life. There were all 
sorts of labourers — architects, builders, carpenters, sappers, 
helpers. A number were busy digging a hole in the ground, 
and they carried out little pellets of earth and laid them 
together on end to make a wall. Others drew along little twigs, 
straws, and grass-stalks, and put them near the place o^ build- 
ing. 1 was anxious to know why they had quitted their old 
home, and when the departure was complete, I dug it up with 
a spade. At a depth of about a foot and a half I found several 
tunnels of a large marmot species, the terror of cocoa planters, 
because in making their passages they gnaw oflT the thickest 
roots of the cocoa plants. The interior of the ant-hill had ap- 
parently fallen in through these mines. Unfortunately I was 
unable to follow fm'ther the progress of the new building, for I 
was obliged to leave the next day for San Juan del Sur. When 
I returned at the end of a week the building was finished, and 
the whole colony was again busy with the leaves of the coffee 
plants. 

Harvesting Ants (Atta). — The ants which, so far as at 



HAKVESTIN0 ANTS. 


97 

present known, practise the peculiar and distinctive 
kabits to be described under this division belong for the 
most part to one genus, Atta^ which, however, comprises a 
number of species distributed in localised areas over all the 
four quarters of the globe. Hitherto nineteen species 
have been detected as having the kabits in question. 
These consist of gathering nutritious seeds of grasses 
during summer, and storing them in granaries for winter 
consumption. We owe our present knowledge concerning 
these insects to Mr. Moggridge,* who studied them in the 
south of Europe, Dr. Lincecum,^ and Mr. MacCook,® who 
studied them in Texas, and Colonel Sykes^ and Dr. Jerdon,® 
who made some observations upon them in India. They 
also occur scattered over a great part of Europe and in 
Palestine, where they were clearly known to Solomon and 
other classical writers of afttiquity,® whose claim to accu- 
rate observation, although long disputed (owing to the 
authority of Huber), has now been amply vindicated. 

Mr. Moggridge, who was a careful and industrious 
observer, found the following points of interest in the 
habits of the European harvesters. From the nest in 
various directions there proceed outgoing trains, which 
may be from twenty to thirty or more yards in length, and 
each consists of a double row of ants, moving, like the 
leaf-cutting ants, in opposite directions. Those in the 
outgoing row are empty-handed, while those in the in- 
coming row are laden. But here the burdens are grass 
seeds. The roads terminate in the foraging ground, or 
ant-fields, and the insects composing the columns there 
become dispersed by hundreds among the seed-yielding 
grasses. The following is their method of collecting seeds ; 
I quote from Moggridge : — 

* Ha/rvestmg Ants amd Trap-door Spiders^ London^ 1873 and Sup- 
plement, 1874. 

- Jov/mal Linn Soo.^ vol. vi. p. 23, 1862. 

* Agricultural Ant of TexaSy Philadelphia, 1880 

* Tram, Ent, Soo. Lond.y i. 103, 1836. 

* Madras Jowm, IM. Sc. 1861. 

® For this see Moggridge, loo. eit. pp. 6-10, where, besides Prov. iv. 
6-8, and xxx. 26, quotations are given from Horace, Virgil, Plautus^ 
and others. 

H 
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It is not a little surprising to see that the ants bring in not 
only seeds of large size and fallen grain, but also green capsules, 
the tom stalks of which show that they have been freshly 
gathered from the plant. The manner in which they accomplish 
this feat is aa follows. An ant ascends the stem of a fruiting 
plant of shephcrd^s-purse {Capaella huTsa-paatoris), let us say, 
and selects a well -filled but green pod about midway up the 
stem, those below being ready to shed their seeds at a touch. 
Then, seizing it in its jaws, and fixing its hind legs firmly as a 
pivot, it contrives to turn round and round, and so strain the 
fibres of the fruit-stalk that at length they snap. It then de- 
scends to the stem, patiently backing and turning upwards 
again as often as the clumsy and disproportionate burden 
becomes wedged between the thickly set stalks, and joins the 
line of its companions on their way to the nest. In this manner 
capsules of chickweed (Stellaria media) and entire calyces, con- 
taining the nutlets of calamint, are gathered ; two ants also 
sometimes combine their efforts, when one stations itself near 
the base of the peduncle and gnaws it at the point of greatest 
tension, while the other hauls upon and twists it. I have 
never seen a capsule severed from its stalk by cutting alone, 
and the mandibles of this ant are perhaps incompetent to per- 
form such a task. I have occasionally seen ants engaged in 
cutting the capsules of certain plants, drop them, and allow their 
companions below to carry them away ; and this corresponds 
with the curious account given by ^lian of the manner in 
which the spikelets of corn are severed and thrown down ^ to 
the people below,^ T<i> tS Kara). 

The recognition of the principle of the division of 
labour which the latter observation supplies, is further 
proved by the following quotation from the same author. 
A dead grasshopper which was being carried into their 
nest was — 

Too large to pass through the door, so they tried to dismember 
it. Failing in this, several ants drew the wings and legs as far 
back as possible, while others gnawed through the muscles 
where the strain was greatest. They succeeded at last in thus 
pulling it in. 

The same thing is strikingly shown by the following 
quotation from Lespds ; — 

If the road from the place where they are gathering their 
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harvest to the nest is very long, they make regular dep6t8 for 
their provisions under large leaves, stones, or other suitable 
places, and let certain workers have the duty of cairying them 
from dep6t to dep6t. 

Buchner (loc. cit, p. 101) also makes^the following 
references to the statements of previous observers ; — 

The subterranean workers of this remarkable genus are veiy 
clever. The Bev. H. Clark i-eports from Bio de Janeiro, that 
the Sa-uhas have made a regular tunnel under the bed of the 
river Parahyba, which is there as broad as the Thames at 
London, in order to reach a storehouse which is on the opposite 
bank. Bates tells us that close to the Magoary rice- mills, near 
Para, the ants bored through the dam of a large reservoir, and 
the water escaped before the mischief could be remedied. In 
the Para Botanical Gardens an enterprising French gardener 
did everything he could to drive the Sa-ubas away. He lit fires 
at the chief entrances of their nests, and blew sulphur vapour 
into their galleries by means of })ellows. But how astonished 
was Bates when he saw the vapour come out at no less a dis- 
tance than seventy yards ! Such an extension have the sub- 
terranean passages of the Sa-uhas. 

The recognition of the principle of the division of 
labour, which is shown by the above observations, is further 
corroborated by the following quotation from Belt ; — ■ 

Between the old burrows and the new one was a steep 
slope. Instead of descending this with their burdens, they Cfist 
them dc^ivn on the top of the slope, whence they rolled down to 
the bottom, where another relay of labourers picked them up 
and cai-ried them to the new burrow. It was amusing to watch 
the ants hurrying out with bundles of food, dropping them over 
the slope, and rushing back immediately for more. 

The same thing has been observed, as already stated, 
of the leaf-cutting ants — those engaged in cutting fre- 
quently throwing down the fragments of leaf which they 
cut to the carriers below. The prevalence of this habit 
among various species of ants therefore renders credible 
the following statements of Vincent Gredler of Botzen, 
which axe thus recorded in ^ der Zool, Gaxt.,’ xv. p. 434 : — 

In Herr Gredler’s monastery one of the monks had been 
accustomed for some months to put food regularly on his window- 
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sill for ants coming up from the garden. In consequence of 
Herr Gredler^s communications he took it into his head to put 
the bait for the ants, pounded sugar, into an old inkstand, and 
hung this up by a string to the cross-piece of his window, and 
left it hanging freely. A few ants were in with the bait. 
These soon found thejr road out over the string with their grains 
of sugar, and so their way back to their friends. Before long a 
procession was arranged on the new road from the window-sill 
along the string to the spot where the sugar was, and so things 
went on for two days, nothing fresh occurring. But one day 
the procession stopped at the old feeding-place on the window- 
sill, and took the food thence, without going up to the pendent 
sugar-jar. Closer observation revealed that about a dozen of 
the rogues were in the jar above, and were busily and unweary- 
ingly carrying the grains of ^gar to the edge of the pot, and 
throwing them over to their comrades down below. 

Many other instances of the division of labour might 
be given besides these, and those to be mentioned here- 
after in other connections throughout the course of the 
present chapter ; but enough has been said to show that 
the principle is unquestionably acted upon by sundry 
species of ants. 

That ants are liable to make mistakes, and, when they 
do, that they profit by experience, is shown by the follow- 
ing experiment made by Moggridge ; and many other in- 
stances might be given were it desirable : — 

It sometiines happens that an ant has manifestly made a bad 
selection, and is told on its return that what it has'brought 
home with much pains is no better than rubbish, and is hustled 
out of the nest, and forced to throw its burden away. In order 
to try whether these creatures were not fallible like other 
mortals, I one day took out with me a little packet of grey and 
■white poicelain beads, and scattered these in the path of a har- 
vesting train. They had scarcely lain a minute on the earth 
before one of the largest workers seized upon a bead, and with 
some difficulty clipped it with its mandibles and trotted back at 
a great pace to the nest. I waited for a little while, my atten- 
tion being divided between the other ants who were vainly en- 
deavouring to remove the beads, and the entrance down which 
the worker had disappeared, and then left the spot. On my 
return in an hour’s time, I found the ants passing unconcernedly 
by and over the beads which lay where I had strewed them in 
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apparently undiminished quantities ; and I conclude from this 
that they had found out their mistake, and had wisely returned 
to their accustomed occupations. 

When the grain is thus taken into the nest, it is 
stored in regular granaries, but not until it has been de- 
nuded of its ‘ husks ’ or ^ chaff/ The denuding process is 
carried on below ground, and the chaff is brought up to 
the surface, where it is laid in heaps to be blown away by 
the wind. 

It is a remarkable thing, and one not yet understood, 
why the seed, when thus stored in subterranean chambers 
just far enough below the surface to favour germination, 
does not germinate. Moggridge says that out of twenty- 
one nests and among many thousands of seeds that he 
examined, he only found twenty-seven cases of incipient 
germination. Moreover, all these cases occurred in months 
from November to February, while in the nests opened in 
October, March, April, and May, no sprouted seeds were 
discovered, though these are the months highly favourable 
to germination. He is at a loss to suggest the treatment 
to which the ants expose the seeds in order to prevent 
their sprouting. ^ Apparently it is not that moisture or 
warmth or the influence of atmospheric air is denied to 
the seeds, for we find them in damp soil in genial weather, 
and often at but a trifling distance below the surface of 
the ground ; ’ and he has proved that the vitality of the 
seeds is Aot impaired, for he succeeded in raising crops of 
young plants from seeds removed from the granaries. 

He also says, — 

By a fortunate chance I have been able to prove that the 
seeds will germinate in an undistiu'bed granary when the ants 
are prevented from obtaining access to it : and this goes to show 
not only that the structure and nature of the granary chamber 
is not sufficient of itself to prevent germination, but also that the 
presence of the ants is essential to secure the dormant condition 
of the seeds. 

I discovered in two places portions of distinct nests of Atta 
Btructor which had been isolated owing to the destruction of the 
hollow wall behind which they lay, and then the granaries well 
filled up and literally choked with growing seeds, though the 
earth in which they lay completely enclosed and concealed them 
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until by chance I laid them bare. In one case I knew that the 
destruction of the wall had only taken place ten days before, so 
that the seeds had sprouted in the interval. 

My experiments also tend to confirm this, and to favour the 
belief that the non-germination of the seeds is due to some 
direct influence voluntarily exercised by the ants, and not 
merely to the conditions found in the nest, or to acid vapours 
which in certain cases are given off by the ants themselves. 

These experiments consisted in confining a large 
number of harvesting ants with their queen and larvae in 
a glass test-tube partly filled with damp soil and various 
seeds, the whole being closed with a cork in the mouth 
of the test-tube. Under these circumstances the seeds 
all sprouted, showing that mere confinement in an atmo- 
sphere of exhalations from the ants did not prevent germi- 
nation. Another series of experiments, undertaken at the 
suggestion of Mr. Darwin, on the effects of an atmosphere 
of formic acid, showed that although this vapour was very 
injurious to the seeds, it did not prevent their incipient 
germination. Therefore it yet remains to be ascertained 
why the seeds do not germinate in the granaries of the 
ants. 

But in whatever way the ants manage to prevent ger- 
mination, it is certain that they are aware of the 
importance in this connection of keeping the seeds as 
dry as possible ; for Moggridge repeatedly observed that 
when the seeds which had been stored proved ov^r-moist, 
the ants again took them out and spre^ them in the sun 
to dry, to be again brought into the nest after a sufficient 
exposure. 

Lastly, he also repeatedly observed the most surprising 
and interesting fact that when, as we have seen was occa- 
sionally the case, the seeds did begin to germinate in the 
nests, the ants knew the most effective method of pre- 
venting the germination from proceeding ; for he found 
that in these cases the ants gnawed off the tips of the 
radicles. This fact deserves to be considered as one of 
the most remarkable among the many remarkable facts of 
ant-psychology. 

Passing on now to the harvesting or agricultural ants 
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of Texas, attention was first called to the habits of this 
insect by Mr. Buckley in 1860,^ and by Dr. Lincecum, 
who sent an account of his observations to Mr. Darwin, 
by whom they were communicated to the Linnaean Society 
in 1861. Five years later a paper was published in the 
Proceedings of the Academy of Natural Sciences of 
Philadelphia from the MS. of Dr. Lincecum. Lastly, in 
1877 Mr. MacCook went to Texas expressly to study the 
habits of these insects, and he has recently embodied the 
results of his observations in a book of three hundred 
pages.2 These observations are for the most part confir- 
matory of those of Lincecum, and for this as well as for 
reasons to be deduced from the work itself, they deserve 
to be accepted as trustworthy, notwithstanding that in some 
cases they are provokingly incomplete. The following is 
an epitome of these observations. 

The ants clear away all the herbage above their nest in 
the form of a perfect circle, or ‘disk,’ 15 or 20 feet in 
diameter, by carefully felling every stalk of grass or weed 
that may be growing thereon. As the nests are placed in 
thickly grown localities, the effect of these bald or shaven 
disks is highly conspicuous and peculiar, exactly resembling 
in miniature the clearings which the settlers make in the 
American backwoods. The disk, however, is not merely 
cleared of herbage, but ajso carefully levelled, all inequali- 
ties of the surface being reduced by building pellets of 
soil into the hollows to an extent sufficient to make a 
uniformly flat surface. The action of rain and the constant 
motion of multitudes of ants cause this flat surface to 
become hard and smooth. In the centre of the disk is the 
gateway of the nest. This may be either a simple hole 
or a hollow cone. 

From the disk in various directions there radiate ant- 
roads or avenues, which are cleared and smoothed like the 
disk itself, and which course through the thick surround- 
ing grass, branching and narrowing as they go till they 
eventually taper away. These roads are usually three or 
four in number before they begin to branch, but may be 

* Proc. Phil. Acad. Nat. Sci., xii. p. 446. 

■* Agricultural Ant of Texas (Lippincott & Co., Philadelphia,18S0). 
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as many as seven. They are usually two to three inches 
wide at their origin, but in large nests may be as much as 
five. MacCook found no road longer than sixty feet, but 
Lincecum describes one of three hundred feet. Along^ 
these hard and level roads there is always passing, during^ 
the daytime of 'the Jiarvesting season, a constant stream 
of ants — ^those going from the nest being empty-handed, 
and those returning to it being laden with seeds. Of 
course t the incoming ants, converging from all quarters 
upon the road, and therefore increasing in numbers as they 
approach the nest, require greater space for free locomo- 
tion ; while the outgoing ants, diverging as they get further 
from home, also require greater proportional space the 
less their distance from the nest: hence the gradual 
swelling in the width of the roads as they approach the 
nests. 

The manner of collecting the seeds in the jungle sur- 
rounding the roads is thus described by MacCook : — 

At last a satisfactory seed is found. It is simply lifted from 
the ground, or, as often happens, has to be pulled out of the 
soil into which it has been tightly pressed by the rain or by 
passing feet. Now follows a movement which at first I 
thought to be a testing of the seed, and which, indeed, may be 
partially that; but finally I concluded that it was the adjusting 
of the burden for safe and convenient carriage. The ant pulls 
at the seed-husk with its mandibles, turning and pinching or 
‘ feeling ’ it on all sides. If this does not satisfy, and commonly 
it does not, the body is raised by stiffening out the legs, the 
abdomen is curved underneath, and the apex applied to the seed. 
I suppose this to be simply a mechanical action for the better 
adjusting of the load. Now the worker starts homeward. It 
has not lost itself in the mazes of the grass forest. It turns 
directly towards the road with an unerring judgment. There 
are many obstacles to overcome. Pebbles, pellets of earth, bits 
of wood, obtruding rootlets, or bent-down spears of grass block 
up or hinder the way. These were scarcely noticed when the 
ant was empty-handed. But they are troublesome barriers now 
that she is burdened with a seed quite as thick, twice as wide, 
and half as long as herself. It is most interring to see the 
skill, strength, and rapidity with which the little harvester 
swings her treasure over or around, or pushes it beneath these 
obsti^es. Now the seed has caught against the herbage as the 
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porter dodges under a too narrow opening. She backs out and 
tries another passage. Now the sharp points of the husk are 
entangled in the grass. She jerks or pulls the burden loose, and 
hurries on. The road is reached, and progress is comparatively 
easy. Holding the grain in her mandibles well above the 
surface, she breaks into what I may describe with suJBfi- 
cient accuracy as ‘ a trot,* and with littJie further interruption 
reaches the disk and disappears within the gate. There are 
variations from this behaviour, more or less marked, according 
to the nature of the grounds, the seeds, and (I suppose) the indi 
viduality of the harvesters ; but the mode of ingathering the 
crop is substantially as above. Each ant operated independently. 
Once only did I see anything like an effort to extend sympathy 
and aid. A worker minor seeming to have difficulty in testing 
or adjusting a large seed of buffalo-gi'ass, was assisted (ap- 
parently) by one worker major, and then by another, after 
which she went on her way. 

But these ants do not confine their harvesting opera- 
tions to gathering fallen seeds ; they will, like the ants of 
Europe, also cut seeds from the stalk. 

In order to test the disposition of crudelis to gamer the 
seeds from the stem, bunches of millet were obtained from the 
North, and stalks eighteen inches high, crowned by the boll of 
close-set seeds, were stuck in the mound of an active formicary. 
The ants mounted the stems and set to work vigorously to 
secure the seeds, clusters of twenty or more being engaged at 
once upon one head. The seeds ^ere carried off and stored 
within the nest. This experiment proved pretty conclusively 
that in the seeding season crudelis does not wait for the seeds 
to drop, but harvests them from the plant. 

The ‘ granaries ’ into which the seeds are brought are 
kept distinct from the ‘ nurseries ’ for the pupae. Their 
walls, floor, and roof are so hard and smooth, that MacCook 
thinks the insects must practise upon them ‘ some rude 
mason’s craft.’ 

He traced these granaries to a depth of four feet 
below the surface of the ground, and believes, from the 
statements of a native peasant, that they, or at least the 
formicaries, extend to a depth of fifteen feet. 

As regards the care that the ants take of the gathered 
grain, Lincecum describes the same habit as Moggridge 
and Sykes describe — viz., the sunning of wet seeds to 
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dry* MacCook, however, neglected to make any experi- 
ments on this subject. Neither has he been able to throw 
any light upon the question as to why the stored seeds do 
not germinate, and is doubtful whether the habit of 
gnawing the radicle of sprouting seeds, which prevails 
in the European species, is likewise practised by the 
American. On two other points of importance MacCook’s 
observations are also incomplete. One of these has refer- 
ence to an alleged statement, which he is disposed to 
believe, that when some ants in a community have been 
killed by poison, the survivors avoid the poison : he, how- 
ever, made no experiments to test this statement. 

The other main point on which his observations are 
defective has reference to a remarkable statement made 
by Lincecum in the most emphatic terms. This state- 
ment is that upon the surface of their disk the ants 
sow the seeds of a certain plant, called ant-rice, for the 
purpose of subsequently reaping a harvest of the grain. 
There is no doubt that the ant-disks do very often sup- 
port this peculiar kind of grass, and that the ants are 
particularly fond of its seed; but whether the plant is 
actually sown in these situations by the insects, or grows 
there on account of these situations being more open 
than the general surface of the ground — this question 
MacCook has failed to answer, or even to further. We are, 
therefore, still left with Dr. Lincecum’s emphatic assur- 
ance that he has witnessed the fact. His account's that 
the seed of the ant-rice, which is a biennial plant, is sown 
in time for the autumnal rains to bring up. At the be- 
ginning of November a green row or ring of ant-rice, 
about four inches wide, is seen springing up round the cir- 
cumference of the disk. In the vicinity of this circular 
ring the ants do not permit a single spire of any other 
grass or weed to remain a day, but leave the aristida, or 
ant-rice, untouched until it ripens, which occurs in June of 
the next year. After the maturing and harvesting of the 
seed, the dry stubble is cut away and removed from the 
pavement or disk, which is thus left unencumbered until 
the ensuing autumn, when the same species of grass again 
appears as before, and so on. Lincecum says he has seen 
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the process go on year after year on the same ant-farms, 
and adds, — 

There can be no doubt of the fact that the particular species 
of grain-bearing grass mentioned above is intentionally planted. 
In farmer-like manner the ground upon whiph it stands is care- 
fully divested of all other grasses and 'vfeeds during the time it is 
growing. When it is ripe the grain is taken care of, the dry 
stubble cut away and carried off, the paved area being left un- 
encumbered until the ensuing autumn, when the same ‘ ant-rice ’ 
reappears within the same circle, and receives the same agri- 
cultural attention as was bestowed upon the previous crop — and 
so on year after year, as I know to be the case, in all situations 
when the ant’s settlements are protected from graminivorous 
animals. 

In a second letter Dr. Lincecum, in reply to an inquiry 
from Mr. Darwin whether he supposed that the ants plant 
seeds for the ensuing crop, says : — 

I have not the slightest doubt of it. And my conclusions 
have not been arrived at from hasty or careless observation, nor 
from seeing the ants do something that looked a little like it, 
and then guessing at the results. I have at all seasons watched 
the same ant -cities during the last twelve years, and I know 
that what I stated in my former letter is true. I visited the 
same cities yesterday, and found the crop of ant'rice growing 
finely, and exhibiting also the signs of high cultivation, and not 
a blade of any other kind of grass or weed was to be seen 
within twelve inches of the circular row of ant-rice. — {Journ. 
Liwfl. Soc,, vol. vi. p. 30-1.) 

Now, MacCook found the ant-rice growing as described, 
but only on some nests. Why it does not grow upon all 
the nests he does not understand. So far, then, as his 
observations go, they confirm those of Dr. Lincecum ; but 
he does ‘ not believe that the ants deliberately sow a crop 
as Lincecum asserts ; ’ he thinks ‘ that they have for some 
reason foimd it to their advantage to permit the aristida 
to grow upon their disks, while they clear off all other 
herbage ; ’ but finally concludes ‘ that there is nothing 
unreasonable, nor beyond the probable capacity of the 
emmet intellect, in the supposition that the crop is actually 
sown. Simply, it is the Scotch verdict — “ Not proven.’’ * 
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teu$ of the Band-stars, the hipinnaritz (Fig. 75) of certain 
star-fishes, and the auricularia of the Holothurians. 

3?ig. 76 shows the star-fish developing on the aboral end 
of the brachiolaria, whose body it is now beginning to ab- 
sorb, The brachiolaria soon shrinks^ falls to the bottom, 
and attaches itself by its short arms. The star-fish com- 
pletely absorbs the soft body of the larva, and is conical, 
disk-shaped, with a crenulated edge. In this stage it re- 
mains probably two or three years before the arms lengthen 
and the adult form is assumed. 

In Leptychaster kerguelenensis Smith, of the South Paci- 
fic, a form allied to Luidia or Ar chaster, the young develop 
directly in a sort of marsupium, according to Wyville- 
Thompson. Ptcraster rnilitaris was found by Sars to be 
viviparous. 

In Brisinga the arms number from nine to twenty, are 
long, cylindrical, and, like the body, bear long spines. The 
species are abyssal. B. endecacnemos Asbjornsen lives on 
the Norwegian coast, at a depth of about 200 fathoms, and 
was dredged in abundance by the Challenger Expedition in 
1350 fathoms, at a station due south of St. George’s Banks, 
associated with other species of star-fish {Zoroaster and As- 
tropecten), and again in eighty fathoms on La Have Bank, 
off Nova Scotia. A common form living in mud in usually 
from ten to thirty fathoms is Ctenodiscus crispatus Retzius, 
in which the body is almost pentagonal, the arms being very 
short and broad. A rchaster is a genus of star-fishes occurring 
at great depths, A. vexilIiferWyYiWQ-Thom^son (Fig. 77), 
oeourring off the Shetland Islands, in from 300 to 500 fath- 
oms. Luidia is called the brittle star-fish, as when brought 
up from the bottom and taken out of the watef it breaks up 
into fragments. It has five long arms. L. clatkrata is com- 
mon on the sandy shores of the Carolinas, and ranges from 
New Jersey to the West Indies. Astropecten articulatus 
(Say) has the same range. Astrogonium phrygianum Parel 
is a large pentagonal, bright-red star-fish, living in twenty 
to fifty fathoms on rocky bottoms in the Gulf of Maine 
and northward ; while Pterakter milUaris MtUter is an 
arotio species which ranges south to Cape Cod, It is 
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pentagozii^^ with five short arms. The fine large SoIasUr 
endeca Betzius has eleven smooth arms ; it lives in deep 
water. Orossmter papposus (Moller and Troschel) is com- 
mon on a rocky bottom, in from twenty to eighty fathoms, 
from the Gulf of Maine northward ; it is bright rod, and has 
thirteen to fourteen spinulated arms. Crihella sanguin^ 
oUnta Liitken is a common species on the coast of New 


3Wg. TT,— vextUifer^ under dde ; natural sijse.— After Wy viUe-Thompeon. 

England below low-water mark, and is in some respects like 
CroBmster, 

More closely allied to Asterias is the Pacific Coast Pycno- 
podia hslianthoides Stimpson, which ranges from Sitka to 
Mendocino, Cal. It is very common in Puget Sound, under 
wharves. Asterias vulgaris Stimpson represents, on the 
northeastern coast, the A, rubens of Europe. Asterias 
ptdaris (M. and T.) has six arms, and is over twelve inches 
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in diameter ; . it is yery common from Labrador north- 
ward. 

Fossil star-fishes allied m most respects to Asterias occur 
in the Lower Silurian rocks, showing the remarkable persist- 
ence of this type of the order. Characteristic Lower Silu- 
rian forms are Palceasier and Archasterias, In the Upper 
Silurian appeared Palasterinaf a genus allied to the living 
Astrogoniim, etc. 


Class II.—A8TEROTDEA. 

Echinoderms with a Hiar-lihe or pentagonal body, with two or jour 7moB 
of a/mhulacral feet or tentacles on the oral side. Body emered with mnaU, 
sifwrt opines, often ai'ranged in groups. The nervous system pentagonal, 
with nerves extending into the arms ; the waiei'-vascular and hoemal systems 
also radiating into the aims. Most of the species bisexual ; the young usually 
passing through a ineto/rnorphosis, the star-fish budding out from the water ~ 
vascular system of the pluteus, hipinnaria or brachiolaria form , whidi pre- 
viously passes through a morula, gastrula, and cephalula stage. 

Order 1. Ophiundea.—Avms round, starting suddenly from a round, 
disk-like body. Ambulacral furrow covered by a series of 
ventral plates, so that the tentacles or ambulacral feet are 
thrust out laterally. The ovaries and stomach not extend- 
ing into the arms ; no anal-opening, no pedicellariae. 
(Ophiura, Ophioglypha, Ophiolepis, Amphiura, Ophio- 
coma, Astrophyton). 

Order 2. Asteridea. --Body star-like, the arms being gradual extensions 
of the disk, and containing the reproductive glands, di- 
gestive eoeca, as well as the radial nerves and radial hsemal 
and watcr-vascular canals. A deep ambulacral furrow, 
containing two or four rows of ambulacral feet or tenta- 
cles, those at the extremity of tlie arms without suckers 
(Brisinga, Ctenodiscus, Luidia, Astropecten, Oreaster, As 
trogonium, Pteraster, Solaster, Crossaster, Cribrella, Pyc- 
nopodia, Asterias). 

Ldboratoiy Work. — ^The larger star-fishes are eadly dissected ; the 
general relations of the integument may be perceived by making 
transverse and longitudinal sections, while the viscera may be studied 
by splitting the body and arms in two vertically. The smaller Ophiu- 
rans can be hardened in alcohol, and stained sections made for 
studying the intricate relations of the water-vascular, bffimal, and 
nervous systems. 
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Class IIL— Ecthinoidea 

OeviBTol Chaaraoters of Sea-ITrohma. — A good idea of 
the general structure of the members of this class may 
be obtained by an examination of the common sea-ur- 
chin, Echinus (Fig. 78), of the eastern coast of the United 



78.--Th« common Sea-urchin, EcftinuM (StrouRylocenfrotnfii) 
d, frame- work of mouth and teeth «H‘n in front; c, the name necn aidewayt*; o, ft, 
and external view of a eingle tooth (j)ymmUl); all natural hi»e.— After Morw:i. 


States, Northern Europe, and the Arctic Seas. It is com- 
mon among rocks, ranging from low- water mark to fifty or 
more fathoms. It cats sea-weeds, and is also a scavenger, 


feeding on dead fish, etc. We have observed great num- 
bers of them assembled in large groups, feeding on fish offal. 


a few fathoms below the sur- 
face, in a harbor on the coast 
of Labrador, where fishiug- 
vessels were anchored. 

On placing an Echinus in 
sea-water the movements of 
the animal, especially its 
mode of drawing itself along 
by its numerous long tenta- 
cles or ambulacral feet, and 
how it covers itself by draw- 
ing together bits of sea- 

rriHivol maxr 79.-“Too<th-anparatn« of the 8ca- 

gravei, may oe ^howinf; _ _ compiic&t^ 

observed smuut of the muHclet).— From |i(acalU«ter. 


A habit less easily detected is that of some sea-urchins 
burrowing in limestone rocks and coral reefs until the ani- 
mal sinks quite far down. How the rock becomes thus 
worn away, unless simply by the rotary movements of the 
body, is not clearly understood. 
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Ill, Black 'workers, guards, and purveyors ; surround the 
nest as guards or sentinels, in a manner presently 
to be described, and also forage for the food required 
for I. They are much larger and stronger insects 
than either I. or II., and are provided with very 
formidable p^dibles. 

The nest is placed in sandy soil in the neighbourhood 
of shrubs and flowers, is a perfect square, and occupies 
about four or five square feet of ground, the surface of 
which is kept almost unbroken. But the boundaries of 
the nest are rendered conspicuous by the guard of black 
workers (III.)^ which continuously parade round three of 
its sides in a close double line of defence, moving in 
opposite directions. In the accompanying diagram this 
sentry path is represented by the thick black lines. These 
always face the same points of the compass, and the 
direction in which the sentries march is one column from 
south-west to south-east, and the other column from south- 
east to south-west — each column, however, moving in 
regular order round three sides of a square. The southern 
side of the encampment is left unguarded ; but if any 
enemy approaches on this or any other side, a number of 
the guards leave their stations, and sally forth to face the 
foe — raising themselves on their hind tarsi on meeting the 
enemy, and moving their large mandibles in defiance. 
Spiders, wasps, beetles, and other insects, if they venture 
too near the nest, are tom to pieces by the guafd in a 
most merciless manner, and the dead body of the van- 
quished is speedily removed from the neighbourhood of the 
nest — ^the guard then marching back to resume their 
places in the line of defence, their object in destroying 
other insects being the defence of their encampment, and 
not the obtaining of food. 

The object of leaving the southern side of the square 
encampment open is as follows. While some of the black 
workers are engaged on duty as guard, another and larger 
division are engaged on duty as purveyors. These enter 
and leave the quadrangle by its open or southern side 
along the dotted line mark^ a to the central point c. 
The incoming line is composed of individuals each bearing 
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a burden of fragments of flowers or aromatic leaves. 
These are all deposited in the centre of the quadrangle 
c. Along the other diagonal e there is a no less incessantly 
moving double line of yellow workers (I.), whose office it 
is to convey the supplies deposited by the black workers 
at c to 6, which is the gateway of th^ fortress. It is re- 
markable that no black ant is ever seen upon the line e, 


w\ 
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Fig. 7. 

and no yellow one upon the line a ; each keeps his own 
separate station, and follows his own particular duty witli 
a steadfastness and apparent adherence to discipline that 
are most astonishing. The hole at d seems to be a venti- 
lating shaft ; it is never usf^ as a gateway. 

Section of the nest reveals, besides galleries, a small 
chamber about three feet below the surfece, across which 
is spread, like a spider’s web, a network of squares spun 
by the insects, the squares being about J inch across, and 

I 
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the ends of the whole net being fastened to the earthen 
walls of the chamber. In each one of the squares, sup- 
ported by the web, sits one of the honey-making ants (II.). 
Here these honey makers live in perpetual confinement,, 
and receive a constant supply of flowers, pollen, &c., which 
is continually being brought them by (I.), and which, by 
a process analogous to that performed by the bee, they 
convert into honey. 

Such is an epitome of the only account that the world 
has yet received of the habits and economy of this wonder- 
ful insect, whose instincts of military organization seem 
to be not less wonderful than those of the Ecitons, though 
in this case they are developed with reference to defence, 
and not to aggression. It is especially noteworthy that 
the black and yellow workers are believed to belong to 
‘ two separate genera for if this is the case, it is the only 
one I can recall of two distinct species co-operating for a 
common end ; for even the nearest parallel which we find 
supplied in other species of ants maintaining aphides, is 
not quite the same thing, seeing that the aphides are 
merely passive agents, like Class II., of the honey-making 
ant, and not actively co-operating members of the com- 
munity, like Class I. 

Ecitons , — We have next to consider the habits of the 
wonderful ‘ foraging,’ or, as it might be more appropriately 
called, the military ant of the Amazon. These insects, 
which belong to several species of the same genjis, have 
been carefully watched by Belt, Bates, and other natural- 
ists. The following facts must therefore be accepted as 
fully established. 

Edton legionis moves in enormous armies, and every- 
thing that these insects do is done with the most perfect 
instinct of military organization. The army marches in 
the form of a rather broad and regular column, hundreds 
of yards in length. The object of the march is the capture 
and plunder of other insects, &c., for food, and as the 
well-organised host advances, its devastating legions set 
all other terrestrial life at defiance. From the main 
column there are sent out smaller lateral columns, the 
composing individuals of which play the part of scouts. 
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branching off in various directions, and searching about 
with the utmost activity for insects, grubs, &c,, over every 
log, under every fEillen leaf, and in every nook and cranny 
where there is any chance of finding prey. When their 
errand is completed, they return into the ^ main column. 
If the prey found is sufficiently small for the scouts them- 
selves to manage, it is immediately seized, and carried 
back to the main column ; but if the amount is too large 
for the scouts to deal with alone, messengers are sent back 
to the main column, whence there is immediately dis- 
patched a detachment large enough to cope with the re- 
quirements. Insects which when killed are too large for 
single ants to carry, are torn in pieces, and the pieces 
conveyed back to the main army by different individuals. 
Many insects in trying to escape run up bushes and shrubs, 
where they are pursued from branch to branch and twig 
to twig by their remorseless enemies, until on arriving at 
some terminal ramification they must either submit to 
immediate capture by their pursuers, or drop down amid 
the murderous hosts beneath. As already stated, all the 
spoils that are taken by the scouts or by the detachments 
sent out in answer to their demands for assistance, are 
immediately taken back to the main column. When they 
arrive there, they are taken to the rear of that column by 
two smaller columns of carriers, which are constantly 
running, one on either side of the main column, with the 
supplier that are constantly pouring in from both sides. 
Each of these outside columns is a double line, the ants 
composing one of the two lines all running in the same 
direction as the main army, and the ants composing the 
other line all running in the opposite direction. The 
former are empty-handed carriers, which having deposited 
their burdens in the rear, are again advancing to the 
van for fresh burdens. Those composing the other line 
are all laden with the mangled remains of insects, pupse 
of other ants, &c. On either side of the main column 
there are also constantly running up and down a few in- 
dividuals of smaller size and lighter colour than the other 
ants, which seem to play the part of officers ; for they 
never leave their stations, and while running up and 
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down the outsides of the column, they every now and 
again stop to touch antennas with some member of the 
rank and file, as if to give instructions. When the scouts 
discover a wasp’s nest in a tree, a strong force is sent out 
from the main army, the nest is pulled to pieces, and all 
the larvae carried t(/the rear of the army, while the wasps 
fly around defenceless against the invading multitude. 
Or, if the nest of any other species of ant is found, a 
similarly strong force, or perhaps the whole army is de- 
flected towards it, and with the utmost energy the innu- 
merable insects set to work to sink shafts and dig mines 
till the whole nest is rifled of its contents. In these 
mining operations the ants work with an extraordinary 
display of organized co-operation ; for those low down in 
the shafts do not lose time by carrying up the earth which 
they excavate, but pass on the pellets to those above ; and 
the ants on the surface, when they receive the pellets, 
carry them, ‘ with an appearance of forethought that quite 
staggered ’ Mr. Bates, only just far enough to ensure that 
they shall not roll back again into the shaft, and, after 
depositing them, immediately hurry back for more. 
But there is not a rigid division of labour, although the 
work ‘ seems to be performed by intelligent co-operation 
amongst a • host of eager little creatures ; ’ for some of 
them act ‘ sometimes as carriers of pellets, and at another 
as miners, and all shortly afterwards assume the ofl&ce of 
conveyors of the spoil.’ Again, as showing the instincts 
of co-operation, the following may also be quoted from 
Bates’s account : — 

On the following morning no trace of ants could be found 
near the place where I had seen them the preceding day, nor 
were there signs of insects of any description in the thicket ; 
but at the distance of eighty or one hundred yards, I came 
upon the same army, engaged evidently on a razzda of a similar 
kind to that of the previous evening ; but requiring other re- 
sources of their instinct, owing to the nature Of the ground. 
They were eagerly occupied on the face of an inclined bank of 
light earth in excavating mines, whence, from a depth of eight 
or ten inches, they were extracting the bodies of a bulky species 
of ant of the genus Formica, It was curious to see them crowd- 
ing round the orifices of the mines, some assisting their com- 
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rades to lift out the bodies of the FormiceB, and others tearing 
them in pieces, on account of their weight being too great for a 
single Eciton ; a number of carriers seizing each a fragment, 
and carrying it off down the slope. 

These Ecitons have no fixed nest themselves, but live, 
as it were, on a perpetual campaign. At night, however, 
they call a halt and pitch a camp. For this purpose they 
usually select a piece of broken ground, in the interstices 
of which they temporarily store their plunder. In the 
morning the army is again on the march, and before an 
hour or two has passed not a single ant is to be seen 
where the countless multitudes had previously covered 
the ground. 

Another and larger species of Eciton (E. humata) 
hunts sometimes in dense armies, and sometimes in 
columns, according to the kind of prey of which they are 
in search. When in columns they are seeking for the 
nests of a certain species of ant which have their young 
in holes of rotten logs. These Ecitons when seeking for 
these nests hunt about, like those just described, in 
columns, which branch off’ in various directions. \\Tien a 
fallen log is reached, the column spreads over it, search- 
ing through all the holes and cracks. Mr. Belt says of 
them : — 

The workers are of various sizes, and the smallest are here 
of use, for they squeeze themselves into the naiTOwest holes, 
and sear?h out their prey in the furthest ramifications of the 
nests. WTien a nest of the Hypoclinea is attacked, the ants 
rush out, carrying the larvae and pupse in their jaws, but are 
immediately despoiled of them by the Ecitons, which are run- 
ning about in every direction with great swiftness. Whenever 
they come across a Hypodinea carrying a larva or pupa, they 
take it from it so quickly, that I could never ascertain exactly 
how it was done. 

As soon as an Eciton gets hold of its prey, it rushes off back 
along the advancing column, which is composed of two sets, 
one hurrying forward, the other returning Jaden with their 
booty, but all and always in the greatest haste and apparent 
hurry. About the nest which they are harrying, all appears in 
confusion, Ecitons running here and there and everywhere in 
the great^t haste and di^rder ; but the result of all this ap- 
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parent confusion is that scarcely a single Hypodmea gets away 
with a pupa or larva. I never saw the Ecitons injure the 
Hypoclineas themselves, they were always contented with de- 
spoiling them of their young. 

The columns of this species ^ are composed almost 
entirely of workers of different sizes ; ’ but, as in the 
species previously mentioned, ^at intervals of two or 
three yards there are larger and lighter coloured indi- 
viduals that often stop, and sometimes run a little back- 
ward, stopping and touching some of the ants with their 
antennae,’ and looking ‘ like officers giving orders and di- 
recting the march of the column.’ 

Concerning the other habits of this species, the same 
author writes : — 

The eyes in the Ecitons are very small, in some of the 
species imperfect, and in others entirely absent ; in this they 
differ greatly from the Paeudomyrma ants, which hunt singly 
and which have the eyes greatly developed. The imperfection 
of eyesight in the Ecitons is an advantage to the community, 
and to their particular mode of hunting. It .keeps them to- 
gether, and prevents individual ants from starting off alone 
after objects that, if their eyesight was better, they might dis- 
cover at a distance ; the Ecitons and most other ants follow 
each other by scent, and, I believe, they can communicate the 
presence of danger, of booty, or other intelligence, to a distance 
by the different intensity or qualities of the odours given off. I 
one day saw a column of Eciton hamata running along^the foot 
of a nearly perpendicular tramway cutting, the side of which 
was about six feet high. At one point I noticed a sort of 
assembly of about a dozen individuals that appeared in consul- 
tation. Suddenly one ant left the conclave, and ran with great 
speed up the peipendicular face of the cutting without stopping. 
It was followed by others, which, however, did not keep straight 
on like the first, but ran a short way, then returned, ffien again 
followed a little further than the fii’st time. They were evi- 
dently scenting the trail of the pioneer, and malmg it per- 
manently recognisable. These ants followed the exact line 
taken by the first one, although it was far out of sight. Wher- 
ever it had made a slight detour they did so likewise. I scraped 
with my knife a small portion of the clay on the trail, and the 
ante were completely at fault for a time which way to go. 
Those ascending and those descending stopped at the scraped 
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|)ortion, and made short circuits until they hit the scented trail 
again, when all their hesitation vanished, and they ran up and 
down it with the greatest confidence. On gaining the top of 
the cutting, the ants entered some brushwood suitable for hunt- 
ing. In a very short space of time the information was com- 
municated to the ants below, and a densp column rushed up to 
eearch for their prey. The Ecitons are singular amongst the 
ants in this respect, that they have no fixed habitations, but 
move on from one place to another, as they exhaust the hunting 
grounds around them. I think Edton hamata does not stay 
more than four or five days in one place. I have sometimes 
oome across the migratory columns ; they may easily be known. 
Here and there one of the light-coloured ofiicers moves back- 
wards and forwards directing the columns. Such a column is 
of enormous length, and contains many thousands if not millions 
of individuals. I have sometimes followed them up for two or 
three hundred yai'ds without getting to the end. 

They make their temporary habitations in hollow trees, and 
sometimes underneath large fallen tmcks that offer suitable 
hollows. A nest that I came across in the latter situation was 
open at one side. The ants were clustered together in a dense 
mass, like a great swarm of bees, hanging from the roof but 
reaching to the ground below. Their innumerable long legs 
looked like brown threads binding together the mass, which 
must have been at least a cubic yard in bulk, and contained 
hundreds of thousands of individuals, although many columns 
were outside, some bringing in the pupae of ants, others the legs 
and dissected bodies of various insects. I was surprised to see 
in this living nest tubular passages leading down to the centre 
of the mass, kept open just as if it had been formed of inorganic 
materials. Down these holes the ants who were bringing in 
booty passed with their prey. I thrust a long stick down to 
the centre of the cluster, and brought out clinging to it many 
ants holding larvae and pupae, which probably were kept warm 
by the crowding together of the ants. Brides the common 
d^k-coloured workers and light-coloured officers, I saw here 
many still larger individuals with enormous jaws. These 
they go about holding wide open in a thi-eatening manner. 

It was this ant which, as previously stated, showed 
sympathy and fellow-feeling with companions in diffi- 
culties. 

The habits of E, drepanophora are closely similar 
to those of the species already described ; and, indeed, 
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except in matters of detail, all the species of Ecitons have 
much the same habits. Mr. Bates records an interesting 
observation which he made on one of the moving columns 
of this species. He says : ‘ When I interfered with the 
column or abstracted an individual from it, news of the 
disturbance was quickly communicated to a distance of 
several yards to the rear, and the column at that point 
commenced retreating.’ The main column is in this 
species narrower, viz., ‘ from four to six deep,’ but extends 
to a great length, viz., half a mile or mdre. It was this 
species of Eciton that the same naturalist describes as en- 
joying periods of leisure and recreation in the ^ sunny 
nooks of the forest.’ 

Next we have to consider E. prcedator, of which the 
same observer writes : — 

This is a small dark reddish species, very similar to the 
common red stinging ant of England. It differs from all other 
Ecitons in its habit of hunting, not in columns, but in dense 
phalanxes consisting of myriads of individuals, and was first met 
with at Ega, where it is very common. Nothing in insect 
movements is more striking than the rapid march of these 
large and compact bodies. Wherever they pass, all the rest of 
the animal world is thrown into a state of alai’m. They stream 
along the ground and climb to the summits of all the lower 
trees, searching every leaf to its apex, and whenever they en- 
counter a mass of decaying vegetable matter, where booty is 
plentiful, they concentrate, like other Ecitons, all their forces 
upon it, the dense phalanx of shining and quickly-Aoving 
bodies, as it spreads over the surface, looking like a flood of 
dark- red liquid. They soon penetrate every part of the con- 
fused heap, and then, gathering together again in marching 
order, onward they move. All soft-bodied and inactive insects 
fall an easy prey to them, and, like other Ecitons, they tear 
their victims in pieces for facility of carriage. A phalanx of 
this species, when passing over a tract of smooth ground, occu- 
pies a space of from four to six square yards ; on examining 
the ants closely they are seen to move, not aU together in one 
straightforward dir^ion, but in variously spreading contiguous 
columns, now separating a little from the general mass, now 
reuniting with it. The margins of the phalanx spread out at 
times like a doud of skirmishers from the flanks of an army. 
1 was never able to find the hive of this species. 
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Lastly, there are two species of Eciton totally blind,, 
and their habits differ from those of the species which 
we have hitherto considered. Bates writes of them : — 

The armies of E. vmtator and E, erratica move, as far as I 
could learn, wholly under covered roadg, the tints constructing 
them gradually but rapidly as they advance. The column of 
foiagers pushes forward step by step, under the protection of 
these covered passages, thi-ough the thickets, and on reaching a 
lotting log, or other promising hunting-ground, pour into the 
crevices in search of booty. I have traced their arcades, occa- 
sionally, for a distance of one or two hundred yards ; the grains 
of earth are taken from the soil over which the column is pass- 
ing, and are fitted together without cement. It is this last- 
mentioned feature that distinguishes them from the similar 
covered roads made by termites, who use their glutinous saliva 
to cement the gi-ains together. The blind Ecitons, working in 
numbers, build up simultaneously the sides of theii* convex 
arcades, and contrive, in a surprising manner, to approximate 
them and fit in the key-stones without letting the loose un- 
cemented structure fall to pieces. There was a very clear di- 
vision of labour between the two classes of neuters in these 
blind species. The large-headed class, although not possessing 
monstrously lengthened jaws like the worker-majors in E, 
haviata and E. drepanophora^ are rigidly defined in structure 
from the small-headed class, and act as soldiers, defending the 
working community (like soldier termites) against all comers. 
Whenever I made a breach in one of their covered ways, all 
the ants underneath were set in commotion, but the worker- 
minoi’s#remained behind to repair the damage, whilst the large- 
heads issued forth in a most menacing manner, rearing their 
heads and snapping their jaws with an expression of the fiercest 
rage and defiance. 

Annomia arceaa. — This is the so-called ‘ driver ’ or 
^ inarching ’ ant of West Afirica, which in habits and intel- 
ligence closely resembles the military ants of the other 
hemisphere. I shall therefore not wait again to describe 
these habits in detail. Like the Ecitons, the marching 
ants of Africa have no fixed nest, but make temporary halts 
in the shade of hollow trees, overhanging rocks, &c. 
They march in large armies, and, like the Ecitons, always 
in the form of a long close column ; but in this case the 
relative position of the carriers of spoil and larvas is re- 
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versed, for while these occupy the middle place the 
fioldifers and officers march on either side. These have 
large heads armed with powerful jaws, and never take 
part in carrying ; their function is to maintain order, act 
as scouts, and nttac]^ prey. The habits of these ants 
resemble most closely those of the blind Ecitons in that 
they very frequently, and indeed generally, build covered 
ways ; they do so apparently in order to protect themselves 
from the heat of the African sun. Their line of march 
is therefore marked by a continuous arch or tunnel, which 
is always being constructed by the van of the column. 
The structure is made of earth moulded together by 
saliva, and is very quickly built. But it is only built in 
places where the line of march is exposed to the sun- 
light ; at night, or in the shadow of trees or long grass, it 
is not made. If their camp is flooded by a tropical rain- 
storm, the ants congregate in a close mass, with the 
younger ants in the centre ; they thus form a floating 
island. 

It is remarkable that ants of different hemispheres 
should manifest so close a similarity with respect to all 
these wonderful habits. The Chasseur ants of Trinidad, 
and, according to Madame Merian, the ants of visitation 
of Cayenne, also display habits of the same kind. 

General Intelligence of Various Species. 

Many of the foregoing facts display an astonishing de- 
gree of intelligence as obtaining among ants ; for I think 
that however much latitude we may be inclined to allow to 
‘ blind instinct ’ in the way of imitating actions elsewhere 
due to conscious purpose, some at least of these foregoing 
facts can only be fairly reconciled with the view that the 
insects know what they are doing and why they are doing 
it. But as I am myself well aware of the difficulty that 
arises in all such cases of drawing the line between pur- 
poseless instinct and purposive intelligence, I have thought 
it desirable to reserve for this concluding division of the 
present chapter several isolated facts which have been ob- 
served among sundry species of ants, and which do not 
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seem to admit of being reasonably comprised under the 
category of instinctive action, if by the latter we mean 
action pursued without knowledge of the relation between 
the means adopted and the ends attained. 

It will be remembered that our test ^of instinctive as 
distinguished from truly intelligent action is simply 
whether all individuals of a species perform similar adap- 
tive movements under the stimulus supplied by similar 
and habitual circumstances, or whether they manifest in- 
dividual and peculiar adaptive movements to meet the 
exigencies of novel and peculiar circumstances. The im- 
portance of this distinction may be rendered manifest by 
the following illustrations. 

We have already seen that the ants which Sir John 
Lubbock observed display many and complex instincts, 
which together might seem to justify us in anticipating 
that animals which present such wonderful instincts must 
also present sufficient general intelligence to meet simple 
though novel exigencies by such simple adaptations as the 
unfamiliar circumstances require. Yet experiments which 


N 

Fig. 8. 

he nAde in this connection seem to show that such is not 
the case, but that these ants, with all their wealth of 
instinctive endowments, are utterly destitute of intelli- 
gent resources; they have abundance of common and 
detailed knowledge (supposing the adaptations to be made 
eonsciously) how to act under certain complex though 
familiar circumstances, but appear quite unable to origi- 
nate any adaptive action to obviate even the simplest 
eonceivable difficulty, if this is of a kind which they have 
not been previously accustomed to meet. Thus, on a 
horizontal rod B supported in a saucer of water s, and 
therefore inaccessible to the ants from beneath, he placed 
aome larvae a. On the nest N he then placed a block of 
wood C D, constructed so that the portion D should touch 
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the larvae at A. When the ants had made a number of 
journeys over c d a and back again, he raised the block c n 
BO that there was an interval ^ of an inch between the 
end of the block d and the larvae at a. 

The ants kept on coming, and tried hard to reach down 
from D to a, which was only just out of their reach. . . . After 
a while they all gave up their efforts and went away, 
losing their prize in spite of moat earnest efforts, because it 
did not occur to them to drop A of an inch. At the mo- 
ment when the separation was made there were fifteen ants on 
the larvae. These could, of course, have returned if one had 
stood still and allowed the others to get on its back. This, 
however, did not occur to them ; nor did they think of letting 
themselves drop from the bottom of the paper (p) on to the 
nest. Two or three, indeed, fell down, I have no doubt by 
accident ; but the remainder wandered about, until at length 
most of them got into the water. 

In another experiment he interposed a light straw 
bridge on the way between the nest and the larvae, and 
when the ants had well learnt the way, he drew the 
bridge a short distance towards the nest, so that a small 
chasm was made in the road. The ants tried hard and 
ineffectually to reach across it, but it did not occur to 
them to push the straw into its original position. 

The following experiment is still more illustrative of 
the absence of intelligence, because the adjust! ve action 
required would not demand the exercise of such ^ high 
powers of imagination and abstraction as would have been 
required for the moving forwards of the paper drawbridge : 

To test their intelHgence I made the following experiments : 
I suspended some honey over a nest of Laaius Jlavus at a 
height of about an inch, and accessible only by a paper bridge 
more than 10 feet long. Under the glass I then placed a 
small heap of earth. The ants soon swarmed over the earth 
on to the glass, and began feeding on the honey. I then re- 
moved a little of the earth, so that there was an interval of 
about ^ of an inch between the glass and the earth; but, 
though the distance was so small, they would not jump down, 
but preferred to go round by the long bridge. They tried in 
vain to stretch up from the earth to the glass, which, however, 
was just out of their reach, though they coiild touch it with 
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their antenn® ; but it did not occur to them to heap the earth 
up a little, though if they had moved only half a dozen particles 
of earth they would have secured for themselves direct access to 
the food. This, however, never occurred to them. At length 
they gave up all attempts to reach up to the glass, and went 
round by the paper bridge, I left the arrangement for several 
weeks, but they continued to go round by the long paper 
bridge. 

Another and somewhat similar experiment consisted 
in placing an upright stick a, supporting at an angle 
another stick B, which nearly but not quite touched 
the ground at C. At the end of the stick b there were 
placed some larvae in a horizontal glass cell at d. Into 
this cell were also placed a number of ants along with the 
larvae. The drop from d to c was only | an inch ; ‘ still, 
though the ants reached over and showed a great anxiety 
to take this short cut home, they none of them faced the 
leap, but all went round by the sticks, a distance of nearly 
7 feet.’ Sir John then reduced the interruption to f of 
an inch, so that the ants could even touch the glass cell 
with their antennae ; yet all day long the ants continued 
to go the long way round rather than face the drop. Next, 
therefore, he took still longer sticks and tapes, and ar- 
ranged them as before, only horizontally instead of verti- 
cally. He also placed some fine earth under the glass 
cell containing the larvae. The ants as before continued 
to go the long way round (16 feet), though the drop 
could*not have hurt either themselves or the larvae, and 
though even this drop might have been obviated by heap- 
ing up the fine earth into a little mound J of an inch high, 
so as to touch the glass cell. 

It is desirable, however, here to state that all species 
of ants do not show this aversion to allowing themselves 
to drop through short distances ; for Moggridge describes 
the harvesting ants of Europe as seeming rather to enjoy 
acrobatic performances of this kind ; and the same fact is 
recorded by Belt of the leaf-cutting ants of the Amazons. 
Hr. Bastian, in his work on ‘ Brain as an Organ of Mind,* 
suggests that the ‘ seeming lack of intelligence betrayed 
by our English ants, from their disinclination to take a 
small leap, may be due simply to their defective sight ’ 
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(pp. 241-2). But even this consideration does not ex- 
tenuate the stupidity of the ants which failed to heap up 
the fine earth to reach the glass cell which they were able 
to touch with their antennae. 

That the species of ants on which Sir John Lubbock 
experimented were not, however, quite destitute of intel- 
ligence is proved by the result of the following experi- 
ment : — 

I put some provisions in a shallow box with a glass top and 
a single hole in one side ; I then put some specimens of Lasiua 
niger to the food, and soon a stream of ants was at work busily 
carrying supplies off to the nest. When they had got to know 
their way thoroughly, and from thirty to forty were so occupied, 
I poured some fine mould in front of the hole, so as to cover it 
to a depth of about ^ an inch. I then took out the ants which 
were actually in the box. As soon as the ants had recovered 
from the shock of this unexpected proceeding on my part, they 
began to run all round and about the box, looking for some 
other place of entrance. Finding none, however, they began 
digging down into the earth just over the hole, carrying off the 
grains of earth one by one and depositing them without any 
order all round at a distance of from ^ to 6 inches, until they 
had excavated down to the doorway, when they again began 
carrying off the food as before. 

This experiment was several times repeated on L, niger 
and on L. Jlavus, always with the same result. 

Thus, then, we may conclude that the reasoning power 
of these ants, although shown by the first experiments to 
be almost nil, is shown by this experiment to be not quite 
nil ; for the attempt to meet the exigencies of the case 
by first going round the box to seek another entrance, 
before taking the labour to remove the earth from the 
known entrance, implies a certain rudimentary degree of 
adaptive capacity which belongs to the category of the 
rational. 

Another point of considerable interest, as bearing on 
the general intelligence of ants, is one that was brought 
out as the result of a laborious series of hourly observa- 
tions, extending without intermission from 6.30 a.m. to 
10 P.M. for a period of three months. The object of these 
observations was to ascertain whether the principle of the 
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division of labour is practised by the ants. The result of 
these observations was to show that during the winter- 
time, when the ants are not active, certain individuals are 
told off to forage for supplies, and that when any casualty 
overtakes these individuals, others are told off to supply 
their places. Thus, in the words of Sir ^Tohn Lubbock’s 
analysis of his lengthy tables, — 

The feeders at the beginning of the experiment were those 
known to us as Nos. 5, 6, and 7. On the 22nd of November a 
friend, registered as No. 8, came to the honey, and again on the 
11th December; but with these two exceptions the whole of 
the supplies were carried in by Nos. 5 and 6, with a little help 
from No. 7. Thinking now it might be alleged that possibly these 
were merely unusually active or greedy individuals, I im- 
prisoned No. 6 when she came out to feed on the 5th. As will 
be seen from the table, no other ant had been out to the honey 
for some days ; and it could therefore hardly be accidental that 
on that very evening another ant (then registered as No. 9) 
came out for food. This ant, as will be seen from the table, 
then took the place of No. 6 (No. 5 being imprisoned). On the 
11th January No. 9 took in all the supplies, again with a little 
help from No. 7. So matters continued until the 17th, when I 
imprisoned No. 9, and then again, i.e. on the 19th, another ant 
(No. 10) came out for the food, aided, on and after the 22nd, 
by another (No. 11). This seems to me very curious. From the 1 st 
November to the 5th January, with two or three casual excep- 
tions, the whole of the supplies were carried in by three ants, 
one of whom, however, did comparatively little. The other two 
are imprisoned, and then, but not till then, a fresh ant appears 
on the scene. She carries in the food for a week, and then she 
being imprisoned, two others undertake the task. On the 
other hand, in nest 1, when the first foragers were not im- 
prisoned, they continued during the whole time to carry in 
the necessary supplies. 

The facts, therefore, certainly seem to indicate that 
certain ants are told off as foragers, and that during 
winter, when but little food is required, two or three such 
foragers are sufficient to provide it. 

Although Sir John Lubbock’s ants showed such meagre 
resources of intelligent adjustment, other species of ants, 
which we have already had occasion to consider, appear to 
be as remarkable in this respect as they are in respect of 
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their instinctive adjustments. Unfortunately observations 
on this subject are very sparse, but such as they are they 
hold out a strong inducement for any one who has the 
opportunity to experiment with the view of testing the 
intelligence of those species in connection with which the 
following observations have been made. 

Reaumur states that ants will make no attempt to enter an 
inhabited beehive to get at the contained honey, knowing that 
the bees will slaughter them if they do so. But if the hive is 
uninhabited, or the bees all dead, the ants will swarm into the 
hive as long as any honey is to be found there. 

P. Huber records that a wall which had been partly 
erected by ants was observed by him — 

As though it were intended to support the still unfinished 
. arched roof of a large room, which was being built from the 
opposite side. But the workers which hiid begun the arch had 
given it too low an elevation for the wall on which it was to 
rest, and if it had been continued on the same Lines it would 
have met the partition wall halfway up, and this was to be 
avoided. I had just made this criticism to myself, when a new 
arrival, after looking at the work, came to the same conclusion. 
For it began at once to destroy what had been done, and to 
heighten the wall on which it was supported, and to make a 
new arch with the materials of the old one under my very eyes. 
When the ants begin an undertaking it seems exactly as if an 
idea slowly ripened into execution in their minds. Thus if one 
of them finds two stalks lying' crosswise on the nest, which make 
possible the formation of a room, or some little rafter^ which 
suggest the walls and the comers, it first observes the various 
parts accurately, and then quickly and neatly heaps little pellets 
of earth in the interspaces and alongside the stalks. It brings 
fmm every side materials that seem appropriate, and some- 
times takes such from the uncompleted works of its companions, 
80 much is it urged on by the idea which it has once conceived, 
and by the desire to execute it. It goes and comes and turns 
back again, tmtil its plan is recognisable by the others. 

Ebrard, in his ‘ Etudes de Moeurs ’ (p. 3), gives the 
following remarkable instance of the display of intelli- 
gence of F. fuBca : — 

The earth was damp and the workers were in full swing. 
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It WEB a constant coming and going of ants, coming forth 
from their underground dwelling, and carrying back little 
pellets of earth for building. In order to concentrate my 
attention I fixed my gaze on the largest of the rooms which 
were being built, wherein several ants were busy. The work 
had made considerable progress; but although a projection 
could be plainly seen along the upper edge of the wall, there 
remained an interspace of about twelve or fifteen millimetres 
to fill in. Here would have been the place, in order to suppoi t 
the earth still to be brought in, to have had recourse to those 
piUars, buttresses, or fragments of dried leaves, which many 
ants are wont to use in building. But the use of this expedient 
is not customaiy with the ants I was observing (F, fusca). 
Our ants, however, were sufiScient for the occasion. For 
a moment they seemed inclined to leave their work, but 
soon turned instead to a grass-plant growing near, the long 
narrow leaves of which ran close together. They chose the 
nearest, and weighted its distal end with damp earth, until its 
apex just bent down to the space to be covered. Unfortunately 
the bend was too close to the extremity, and it threatened to 
break. To prevent this misfortune, the ants gnawed at the 
base of the leaf until it bent along its whole length and covered 
the space reqtiired. But as this did not seem to be quite enough, 
they heaped damp earth between the base of the plant and that 
of the leaf, until the latter was sufficiently bent. After they 
had thus attained their object, they heaped on the buttressing 
leaf the materials required for building the arched roof. 

The characteristic trait of the budding of ants, says Forel, 
is the almost complete absence of an imchangeable model, 
peculiap to each species, such as is found in wasps, bees, and 
others. The ants know how to suit their indeed little perfect 
work to circumstances, and to take advantage of each situation. 
Besides, each works for itself and on a given plan, and is only 
occasionally aided by others when these understand its plan. 
Naturally many collisions occur, and some destroy that which 
others have m^e. This also gives the key to understanding 
the labyiinth of the dwelling. For the i*est, it is always those 
workers which have discovered the most advantageous method, 
or which have shown the most patience, which win over to their 
plan the majority of their comrades and at last the whole colony, 
although not without many fights for supremacy. But if one 
succeeds in obtaining a second to follow it, and this second 
draws the others after it, the first is soon lost again in the 
crowd. 
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Espinas also observed Thierischen Gesellschaften/ 
German translation, 1879, p. 371) that each single ant 
made its own plan and followed it until a comrade, which 
had caught the idea, joined it, and then they worked to- 
gether in the execution of the same plan. 

Moggridge says bf the harvesters of Europe, — 

I have observed on more than one occasion that when in 
digging into an ants* nest I have thrown out an elater larva, 
the ants would cluster round it and direct it towards some 
small opening in the soil, which it would quickly enlarge and 
disappear down. At other times, however, the ants would take 
no notice of the elater, and it is my belief that the attentions 
paid to it on former occasions were purely selfish, and that 
they intended to avail themselves of the tunnel thus made 
down into the soil, with the view of reopening communications 
with the galleries and granaries concealed below, the approaches 
to which had been covered up. I have frequently watched the 
ants make use of these passages mined by the dater on these 
occasions. 

And again, as showing apparently intelligent adaptation 
of their usual habits to altered circumstances, he gives an 
account of the behaviour of these ants when a great 
crowd of them were confined by him in a glass jar con- 
taining earth. He says : — 

On the following morning the openings were ten in number, 
and the greatly inci'eased heaps of excavated earth showed that 
they must probably have been at work all night. The amount 
of work done in this shoiii time was truly surprising, for it 
must be remembered that, eighteen hours before, the earth pre- 
sented a perfectly level surface, and the larvae and ants, now 
housed below, found themselves prisoners in a strange place, 
bounded by glass walls, and with no exit possible. 

It seems to me that the ants displayed extraordinary intelli- 
gence in having thus at a moment's notice devised a plan by 
which the superabundant number of workers could be em- 
ployed at one time without coming in one another’s way. The 
soil contained in the jar was of course less than a tenth part of 
that comprised within the limits of an ordinary nest, while the 
number of workers was probably more than a third of the total 
number belonging to the colony. If therefore but one or two 
entrances had been pierced in the soil, the workers would have 
been for ever running against one another, and a great number 
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could never have got below to help in the all-important task 
of preparing passages and chambers for the accommodation of 
the larvae. These numerous and funnel-shaped entrances ad- 
mitted of the simultaneous descent and ascent of large numbers 
of ants, and the work progressed with proportionate rapidity. 
After a few days only three entrances, ami eveiftually only one, 
remained open. 

Concerning the harvesting ant of Texas, the following 
quotation may be made, under the present head, from 
MacCook. After remarking that these ants always select 
sunny places wherein to build their nests, or disks, he 
goes on to say that within a few paces of his tent — 

A nest was made which was partly shaded by a small mes- 
quite tree that stood just beyond the margin of the clearing. 
The saphng had probably grown up after the location of the 
community, and for some reason had been permitted to remain 
until too old to kill off. The shadow thrown upon the pave- 
ment was very slight; nevertheless, fifteen feet distant a new 
formicary was l)eing established. The path from the ranch to 
the spring i*an between this new hill and the old one, and ants 
were in communication between the two. An opening had 
been made in the ground, and the beginnings of a new formicary 
were quite apparent. This is the only instance observed of 
what seemed an attempt at colonising or removing, and I as- 
sociated it with the presence of the small but growing shadow 
of the young tree. 

He^also gives us a stiU more remarkable observation, 
which indeed, I must candidly say, does not appear to me 
credible. I am, therefore, glad to add that it does not 
appear very distinctly from the account whether the 
author himself made the observation, or had it narrated 
to him by his guide. But here is the observation in his 
own words ; — 

While studying the habits of the cutting ant I was tempted 
to make a night visit to a farm some distance from camp, by 
the farmer^s story of depredations made by these insects upon 
certain plants and vegetables. A long, dark tramp, a blind 
and vain search among the fields, compelled us at last to call 
out the countryman from his bed. He led us directly to one 
of the cutting ants’ nests, which was overshadowed by a 
young peach tree. * There they be, sir,’ cried he triumphantly. 

K 2 
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They were agriculturals ! So also were the other nests shown. 
The reason for this confounding of the two ants on the part of 
the people hereabouts, and the reason for the * cutting * operations 
of our harvesters, will be explained farther on. It is only in 
point here to say that the fanner affirmed that the ants under 
the peach tree hod stripped off the first tender leaves last spring, 
so that scarcely one had been left upon the limbs. I am con- 
vinced that the reason for this onslaught was the desire to be tid 
of the obnoxious shade, and open the formicary to the full light 
of the sun. 

From this account it is not very clear whether the 
writer himself saw evidence of the former denudation of 
the tree, and if so whether there was any indication, 
other than the word of the farmer, that the denudation 
had been effected by the ants. To make this conclusion 
credible the best conceivable evidence would be required, 
and this, unfortunately, is just what we find wanting. 
Somewhat the same remarks may be made on the follow- 
ing quotation from the same writer, though in this case 
his view is to some extent supported by an observation of 
Moggridge, as well as by that of Ebrard already quoted : — 

Here I observed what appeared to be a new mode of opei*a- 
tion. The workers, in several cases, left the point at which 
they had begun a cutting, ascended the blade, and passed as 
far out toward the point as possible. The blade was thus borne 
downward, and as the ant swayed up and down it really 
seemed that she was taking advantage of the leverage thus 
gained, and was bringing the augment^ force to bear hpon the 
fractui*e. In two or three cases there appeared to be a division 
of labour ; that is to say, while the cutter at the roots kept on 
with her work, another ant climbed the grass blade and applied 
the power at the opposite end of the lever. This position may 
have been quite accidental, but it certainly had the appearance 
of a voluntary' co-operation. I was sorry not to be able to es- 
tablish this last inference by a series of observations, as the 
facts were only observed in this one nest. 

The obsen^ation of Moggridge, to which I have alluded 
as in some measure rendering support to the foregoing, is 
as follows. Speaking of European harvesters which he 
kept in an artificial nest for the purposes of close obser- 
vation, he says 
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I waa also in this way able to see for myself much that I 
otheiwise could not have seen. Thus I was able to watch the 
operation of removing roots which had pierced through their 
galleries, belonging to seedling plants growing on the surface, 
and which was performed by two ants, one pulling at the free 
end of the i*oot, and the other gnawing at its fibres where the 
strain was greatest, until at length it gave wav. 

x\nd again, — 

Two ants sometimes combine their efforts, when one stations 
itself near the base of the peduncle, and gnaws it at the point of 
greatest tension, while the other hauls upon and twists it. . . . 
I have occasionally seen ants engaged in cutting the capsules 
of certain plants, drop them, and allow their companions below 
to carry them away. 

Lastly, the statements of these tliree observers taken 
together serve to render credible the following quotation 
from Bingley,^who says that in Captain Cook’s ex])edition 
in New South Wales ants were seen by Sir Joseph Banks 
and others — 

As green as a leaf, which live upon trees and build their 
nests of various sizes, between that of a man's head and his fist. 
These nests are of a very curious structure : they are formed by 
bending down seveial of the leaves, each of which is as broad 
as a man’s hand, and gluing the points of them together so as 
to form a pui*se. The viscous matter used for tliis purpose is 
an animal juice. . . . Their method of bending down leaves we 
had no opportunity to observe ; but we sfiw thousands uniting 
all theii* strength to hold them in this position, while other busy 
multitudes were employed within, in applying this gluten, that 
was to prevent their returning back. To satisfy ourselves that 
the leaves were bent and held down by the efforts of these dimi- 
nutive artificers, we disturbed them in their work ; and as soon 
as they were driven from their station, the leaves on which they 
were employed sprang up with a force much greater than we 
could have thought them able to conquer by any combination 
of their strength. 

This remarkable fact also seems to be corroborated 
by the following independent observation of Sir E. 
Tennent ; — 


‘ Animal Biography ^ ‘ Ants." 
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The moat formidable of all is the great red ant, or Dimiya. 
It is partictdarly abundant in gardens and on fruit-trees ; it 
constructs its dwellings by gluing the leaves of such species as 
are suitable from their shape and pliancy into hollow lills, and 
these it lines with a kind of transparent paper, like that manu- 
factured by the •wasp., I have watched them at the interesting 
operation of forming these dwellings ; — a line of ants standing 
on the edge of one leaf bring another into contact with it, and 
hold both together with their mandibles till their companions 
within attach them firmly by means of their adhesive paper, the 
assistants outside moving along as the work proceeds. If it be 
necessary to draw closer a leaf too distant to be laid hold of by 
the immediate workers, they form a chain by depending one 
from the other till the object is reached, when it is at length 
brought into contact, and made fast by cement. 

I shall now pass on to the remarkable observation com- 
municated to Kirby by Colonel Sykes, F.R.S., and which 
is thus narrated by Kirby in his ‘ History, Habits, and 
Instincts of Animals : ’ — 

When resident at Poona, the dessert, consisting of fruits, 
cakes, and various preserves, always remained upon a small side 
table, in a verandah of the dining-room. To guard against 
inroads, the legs of the table were immersed in four hisins filled 
with water; it was removed an inch from the wall, and, to 
keep off dust from open windows, was covered with a tiiblecloth. 
At first the ants did not attempt to cross the water, but as the 
strait was very narrow, from an inch to an inch and a half, and 
the sweets very tempting, they appear, at length, to hate braved 
all risks, to have committed themselves to the deep, to have 
scrambled across the channel, and to have reached the objects 
of their desires, for hundreds vrere found every morning revelling 
in enjoyment : daily vengeance was executed upon them with- 
out lessening their numbers ; at last the legs of the table were 
painted, just above the water, with a circle of turpentine. This 
at first seemed to prove an effectual barrier, and for some days 
the sweets were unmolested, after which they were again at- 
tacked by these resolute plunderers; but how they got at 
them seemed totally unaccountable, till Colonel Sykes, who often 
passed the table, waa surprised to see an ant drop from the wall, 
about a foot above the table, upon the cloth that covered it ; 
another and another succeeded. So that though the turpentine 
and the distance from the wall appeared effectual barriers, still 
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the resoiu’ces of the animal, when detennined to carry its point, 
were not exhausted, and by ascending tlie wall to a certain 
height, with a slight effort against it, in falling it managed to 
land in safety upon the table. 

Colonel Sykes was a good observer, so that this state- 
ment, standing upon bis authority, QughUnot, perhaps, to 
be questioned. But in all cases of remarkable intelligence 
displayed by animals, we naturally and properly desire 
corroboration, however good the authority may be on 
which the statement of such cases may rest. I will, there- 
fore, add the following instances of the ingenious and 
determined manner in which ants overcome obstacles, and 
which so far lend confirmation to the above account. 

Professor Leuckart placed round the trunk of a tree, 
which was visited by ants as a pasture for aphides, a broad 
cloth soaked in tobacco-water. When the ants returning 
home down the trunk of the tree arrived at the soaked 
cloth, they turned round, went up the tree again to some 
of the overhanging branches, and allowed themselves to 
drop clear of the obnoxious barrier. On the other hand, 
the ants which desired to mount the tree first examined 
the nature of the barrier, then turned back and procured 
from a distance little pellets of earth, which they carried 
in their jaws and deposited one after another ujKm the 
tobacco-cloth till a road of earth was made ac^ross it, over 
which the ants passed to and fro with impunity. 

This interesting, and indeed surprising observation of 
Leucffart’s is, in turn, a corroboration of an almost 
identical one made more than a century ago by Cardinal 
Fleury, and communicated by him to Reaumur, who 
published it in his M’Histoire des Insectes ’ (1734). 
The Cardinal smeared the trunk of a tree with birdlime 
in order to prevent the ants from ascending it ; but the 
insects overcame the obstacle by making a road of earth, 
small stones, &c., as in the case just mentioned. In 
another instance the Cardinal saw a number of ants make 
a bridge across a vessel of water surrounding the bottom 
of an orange-tree tub. They did so by conveying a 
number of little pieces of wood^ the choice of which 
material instead of earth or stones, as in the previous case, 
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seems to betoken no small knowledge of practical engineer* 
ing. 

Biichner, after quoting these cases, proceeds to say 
(ioc. city p. 120),— 

The ants behaved in yet more ingenious fashion under the 
following very tfimilai; circumstances. Herr G. Theuerkauf, 
the painter (Wasserthorstr. 49, Berlin), writes to the author, 
November 18, 1876: *A maple tree standing on the ground 
of the manufacturer, Vollbaum, of Elbing (now of Dantzic), 
swarmed with aphides and ants. In order to check the mis- 
chief, the proprietor smeared about a foot width of the ground 
round the tree with tor. The first ants who wanted to cross 
naturally stuck fast. But what did the next ? They turned 
back to the tree and carried down aphides, which they stuck down 
on the tar one after another until they had made a bridge over 
which they could cross the tarring without danger. The above- 
named merchant, Vollbaum, is the guarantor of this story, 
which I received from his own mouth on the very spot whereat 
it occurred. 

Buchner also gives the following case on the authority 
of Karl Vogt {loc. cit,, p. 128). An apiary of a friend was 
invaded by ants : — 

To make this impossible for the future, the four legs of the 
beehive-stand were put into small, shallow bowls filled with 
water, as is often done with food in ant-infested places. The 
ants soon found a way out of this, or rather a way into their 
beloved honey, and that over an iron staple with which the 
stand was attached to a neighbouring wall. The staple was 
removed, but the ants did not allow themselves to be debated. 
They climbed into some linden trees standing near, the branches 
of which hung over the stand, and then dropped upon it from 
the branches, doing just the same as their comrades do with 
respect to food surrounded by water, when they drop upon it 
ftom the ceiling of the room. In order to make this impos- 
sible, the boughs were cut away. But once more the ants 
were found in the stand, and closer investigation showed 
that one of the bowls was dried up, and that a crowd of ants 
had gathered in it. But they found themselves puzzled how to 
go on with their robbery, for the leg did not, by chance, rest on 
the bottom of the bowl, but was about half an inch from it. 
The ants were seen rapidly touching each other with their 
antennw, or carrying on a consultation, until at last a raUxer 
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larger ant came forward and put an end to the diflB.culty. It 
rose to ita full height on its hind 1^, and struggled until at 
last it seized a rather projecting splinter of the wooden leg, and 
managed to take hold of it. As soon as this was done other 
ants ran on to it, strengthened the hold by clinging, and so made 
a little living bridge, over which the others coujd easily pass. 

The same author publishes the following very remark- 
able observation, quoted from a letter to him by Dr, Ellen- 
dorf : — 

It is a hard matter to protect any eatables from these 
creatures, let the custody be ever so close. The legs of cup- 
boards and tables in or on which eatables are kept are placed in 
vessels of water. I myself did this, but I none the less found 
thousands of ants in the cupboard next morning. It was a 
puzzle to me how they crossed the water, but the puzzle was 
soon solved ; for I found a straw in one of the saucers, which 
lay obliquely across the edge of the pan and touched the leg 
of the press : this they had used for a bridge. Hundreds were 
drowned in the water, apparently because disorder had reigned 
at first, those coming down with booty meeting those going up. 
But now there was perfect order ; the descending stream us^ 
one side of the straw, the ascending the other. I now pushed 
the straw about an inch away from the cupboard leg ; a terrible 
confusion arose. In a moment the leg immediately over the 
water was covered with hundreds of ants, feeling for the bridge 
in every direction with their antennae, running bfick again and 
coming in ever larger swarms, as though they liad communicated 
to their comrades within the cupboard the fearful misfortune 
that had taken place. Meanwhile the new-comers continued 
to run albng the straw, and not finding the leg of the cupboard 
the greatest perplexity arose. They hurried round the edge of 
the pan, and soon found out where the fault lay. With united 
forces they quickly pulled and pushed at the straw, until it 
again came into contact with the wood, and the communication 
was again restored. 

This observation is strikingly, though unconsciously, 
confirmed by a recent writer in the Leisure Hour (1880, 
pp. 718-19), who having been much troubled by small red 
ants in the tropics swarming over his provisions, placed 
the latter in a meat-safe detached from the wall and 
standing on four legs, each of which was placed in a little 
tin vessel containing water. Eight or ten days afterwards 
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lie found Hs provisions in the safe swarming with ants as 
before, and on investigating their mode of access to them 
found — 

Proceeding along the whitewashed wall a string of ants 
going and coming from the outer door to a height of four feet 
on my wall, anti corresponding with that of the safe ; and look- 
ing between it and the wall, I discovered the secret — the bridge 
which these persevering little insects had made. It consisted of 
a broken bit of straw, which rested with one end on a mud 
buttress fixed to the wall, and the other on the overhanging or 
projecting top of the safe, which came within an inch and a half 
of the wall. So they must have carried the straw up from the 
floor, and resting their end of it on the support they had pre- 
pared, let it fall imtil its other end reached the safe, and then 
crossed and completed the structure, for it was fastened at both 
ends with the mortar* composed of their saliva and fine earth. 
Ruthlessly I destroyed the bridge, and moving the safe farther 
from the wall, managed to prevent their inroads for that season 
at least. Since then I have frequently seen short bridges, com- 
posed entirely of the concrete or mortar which the white ants 
use to cover up their workings, extending from a damp earthen 
wall to anytliing not mol's than three-quarters of an inch 
from it. 

Of the Ecitons Mr. Belt says : — 

I shall relate two more instances of the use of a reasoning 
faculty in these ants. I once saw a wide column trying to pass 
along a crumbling, nearly perpendicular slope. They would 
have got very slowly over it, and many of them would have 
fallen, but a number having secured their hold, and ^reaching 
to each other, remained stationary, and over them the main 
column passed. Another time they were crossing a watercourse 
along a small branch, not thicker than a goose-quill. They 
widened this natural bridge to three times its width by a 
number of ants clinging to it and to each other on each side, 
over which the column passed three or four deep; whereas 
excepting for this expedient they would have had to pass over 
in single file, and treble the time would have been consumed. 
Can it be contended that such insects are not able to determine 
by reasoning powers which is the best way of doing a thing ? 

Another observer, writing from the same part of the 
world to Buchner, gives a still more wonderful account of 
the ingenuity of hksitons in crossing water. This observer 
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is Herr H. Kreplin, of Heidemiihl (Station Hucherom), 
* who lived for nearly twenty years in South America as 
an engineer, and had often the opportunity of seeing the 
driver ants in the forests there.’ He writes to Buchner, 
under date May 10, 1876, as follows: — 

• 

On both sides of the train, at about 10 mm. distance from 
each other, stronger ants are to be seen, distinguishable fi'om 
the others by their foxy colour and very thick heads with 
gigantic mandibles. These ‘ thickheads ' play the same rdle in 
the ant-state for which they are cast in cultured communities. 
They look after the order of the march, and aDow none to turn 
either to the right or left. The least confusion in the regularity 
of the march makes them turn round and put things straight 
again. While the procession of the brown workers streams 
on unceasingly with a swarming motion, the ‘ ojfficers,’ as the 
natives call these thickheads, run constantly backwards and 
forwards, ready to take the command on meeting any difficulty. 
The crossing of streams by these creatures is the most interest- 
ing point. If the watercoui'se be naiTow, the thickheads soon 
find trees, the branches of which meet on the bank on either 
side, and after a short halt the column set themselves in motion 
over these bridges, rearranging themselves in the narrow train 
with marvellous quickness on reaching the further side. But 
if no natural bridge be available for the passage, they travel 
along the bank of the river until they arrive at a flat sandy 
shore. Each ant now seizes a bit of dry wood, pulls it into the 
water, and mounts thereupon. The hinder rows push the front 
-ones even further out, holding on to the wood with their, feet 
and to«their comrades with their jaws. In a short time the 
water is covered with ants, and when the raft has grown too 
large to be held together by the small creatures' strength, a part 
breaks itself off and begins the journey across, while the ants 
left on the bank busily pull their bits of wood into the water, 
and work at enlarging the ferry-boat until it again breaks. 
This is repeated as long as an ant remains on shore. I had 
often heard described this method of crossing rivers, but in the 
year 1859 I had the opportunity of seeing it for myself. 

It is remarkable that the military or driving ants of 
Africa exhibit precisely similar devices for the bridging of 
streams, namely, by forming a chain of individuals over 
which the others pass. By means of similar chains they 
also let themselves down from trees. It must be observed, 
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however, that these and all the above observations, being^ 
independently made and separately recorded, serve to cor- 
roborate one another so strongly that we can entertain no 
reasonable doubt concerning the wonderful facts which 
they convey. 

I shall now'hring these numerous instances to a close 
with a quotation from Mr. Belt, which reveals in the most 
unequivocal manner surprising powers of observation and 
rational action on the part of the leaf-cutting ants of 
South America, whose general habits we have already con- 
sidered : — 

A nest was made near one of our tramways, and to get to 
the trees the ants had to cross the rails, over which the waggons 
were continually passing and repassing. Every time they came 
along a number of ants were crushed to death. They perse- 
vered in crossing for some time, but at last set to work and 
tunnelled underneath each rail. One day, when the waggons 
were not running, I stopped up the tunnels with stones ; but 
although great numbers carrying leaves were thus cut off from 
the nest, they would not cross the rails, but set to work making 
fresh tunnels underneath them. 

Anatomy and Physiology of Nerve-centres and 
Sense-organs, 

The foregoing facts concerning the intelligence of 
ants fully justifies Mr. Darwin’s observation that ‘ the 
brain of an ant is one of the most marvellous atoms of 
matter in the world, perhaps more so than the bram of a 
man.’ It may therefore be interesting in this j^articular 
case to depart from the lines otherwise laid down through- 
out the present work, and to devote a short section to the 
anatomy and physiology of this nerve-centre with its ap- 
pended organs of sense. 

The brain of an ant, then, is proportionally larger than 
that of any other insect. (See Titus Grraber, ‘ Insects,’ vol. 
i. p. 265.) In structure, also, the brain of an ant is in 
advance of that of other insects, its nearest analogue being 
the brain of a bee. The superiority of development is 
particularly remarkable with reference to the ‘ stalked 
bodies’ of Dujardin; and these are largest in neuter 
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workers, which are the most intelligent members of the 
-community. 

Injury of the brain causes, as in higher animals, 
tetanic spasms and involuntary reflex movements, followed 
by stupefaction. ^ 

An ant, whose brain has been perforated by the pointed 
mandibles of an amazon, remains as though nailed to its place ; 
a shudder runs from time to time through its body, and one of 
its legs is lifted at regular intervals. It occasionally makes a 
short and quick step, as though driven by an unseen spring, 
but, like that of an automaton, aimless and objectless. If it is 
pulled, it makes a movement of avoidance, but falls back into 
its stupefied condition as soon as it is released. It is no longer 
capable of action consciously directed to a given object; it 
neither tries to escape, nor to attack, nor to go back to its 
home, nor to rejoin its companions, nor to walk away ; it feels 
neither heat nor cold, it knows neither fear nor desire for food. 
It is merely an automatic and reflex machine, and is exactly 
similar to one of those pigeons from which Flourens removed 
the hemispheres of the cerebrum. Just in the same way behaves 
the body of an ant from which the head has been taken away. 
In the numerous fights between amazons and other ants, count- 
less cases have b^n observed of slight injury to the brain, 
which have caused the most remarkable phenomena. Many of 
the wounded were seized with a mad rage, and flung them- 
selves at every one that came in their way, whether friend or 
foe. Others assumed an appearance of indifference, and walked 
serenely about in the midst of the fighting. Others exhibited 
a sudd^ failure of strength ; but they still recognised their 
enemies, approached them, and tried to bite them in cold 
blood, in a way quite foreign to the behaviour of healthy ants. 
They were also often observed to run round and round in a 
circle, the motion resembling the manage, or riding-school 
action of mammals, when one of the crura cerebri has been 
removed. 

If an ant is cut in half through the thorax, so that the great 
nerve ganglia of the pro-thorax remain untouched, the behaviour 
of the head shows that intelligence also remains untouched. 
Ants mutilated in this way try to go forwards with their two 
remaining legs, and beg with their antennae for their com- 
panions’ aid. If one of these latter lets itself be stopped, then 
we observe a lively interchange of thanks and sympathy ex- 
pressed by the actively moving antennae. Forel plac^ near to 
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each other two such mutilated bodies of the F, rufiharhia. They 
conversed with each other in the above-described way, and ap- 
peared each to beg for help. But when he put in some simi- 
larly mutilated ants of a hostile species, F. somguiiiea, the 
picture was changed ; war broke out between these cripples 
just in the same way apd with the same fury as between per- 
fect ants.^ 

The antennae appear to be the most important of the 
sense-organs, as their removal produces an extraordinary 
disturbance in the intelligence of the animal. An ant so 
mutilated can no longer find its way or recognise com- 
panions, and therefore is unable to distinguish between 
friends and foes. It is also unable to find food, ceases to 
engage in any labour, and loses all its regard for larvae, 
remaining permanently quiet and almost motionless. A 
somewhat similar disturbance, or rather destruction, of the 
mental faculties is observable as a result of the same 
mutilation in the case of bees.^ 

‘ Buchner, Geistedehm tier Thiere, English translation, p. 49. 

* While this work is passing through the press, an interesting 
Essay has been published by Mr. MacCook on the Honey-making Ant. 
I am not here able to refer to tliis Essay at greater length, but have 
done so in a review in Nature (March 2, 1882.) — G. J, K. 



143 


CHAPTER IV. 

BEES AND WASPS. 

Arranging this chapter under the same general headings 
as the one on ants, we shall consider first — 

Powers of Special Sense, 

Bees and wasps have much greater powers of sight 
than ants. They not only perceive objects at a greater 
distance, but are also able to distinguish their colours. 
This was proved by Sir John Lubbock, who placed honey 
on slips of paper similarly formed, but of different colours ; 
when a bee had repeatedly visited a slip of one colour (A), 
he transposed the slips during the absence of the bee ; on 
its return the insect did not fly to slip B, although this now 
occupied the position which had been previously occupied 
by slip A, but again visits slip A, although this now occu- 
pied the position which had been previously occupied by 
slip B. Therefore, as these experiments were again and 
again repeated both on bees and wasps with uniform re- 
sults, there can be no question that the insects by their 
first visits to slip A established an association between 
the colour of A and the honey upon it, such thati^ when 
they again returned and found B in the place of A, they 
were guided by their memory of the colour rather than 
by their memory of the position. It was thus shown that 
the insects could distinguish green, red, yellow, and blue. 
These experiments also brought out the further fact that 
both bees and wasps exhibit a marked preference for some 
colours over others. Thus, in a series of black, white, 
yellow, orange, green, blue, and red slips, two or three 
bees paid twenty-one visits to the orange and yellow, and 
only four to all the other slips. The slips were then moved, 
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after which, out of thirty-two visits, twenty-two were to 
the orange and yellow. Another colour to which a similar 
preference is shown is blue. 

As regards scent, Sir John found that on putting a few 
drops of eau fie Cologne at the entrance of a beehive, 
^ immediately a number (about 15) came out to see what 
was the matter.’ Other scents had a similar effect ; but 
on repetition several times the bees became accustomed 
to the scent, and no longer came out. 

As in ants, so in bees. Sir John’s experiments failed to 
yield any evidence of a sense of hearing. But in this connec- 
tion we must not forget the well-known fact, first observed 
by Huber, that the queen bee will answer by a certain sound 
the peculiar piping of a pupa queen ; and again, by making 
a certain cry or humming noise, will strike consternation 
suddenly on all the bees in the hive — these remaining for 
a long time motionless as if stupefied. 

Sense of Direction, 

The following are Sir John Lubbock’s observations 
upon this subject in the case of bees and wasps : — 

Every one has heard of a ‘ bee-line.’ It would be no less 
cori^t to speak of a wasp-line. On August 6 I marked a 
wasp, the nest of which was round the comer of the house, so 
that her direct way home was not out at the window by which 
she had entered, but in the opposite direction, across the room 
to a window which was closed. I watched her for some hours, 
during which time she constantly went to the wrong window, 
and lost much time in buzzing about at it. For ten consecutive 
days this wasp paid numerous visits, coming in at the open 
window, and always trying, though always unsuccessfully, to 
return to her nest in the * wasp-line ’ of the closed window — 
buzzing about that window for hours at a time, though 
eventually on finding it closed she returned and went round 
through the open window by which she always entered. 

This observation shows how strong must be the instinct 
in a wasp to take the shortest way home, and how much 
the insect depends upon its sense of direction in so doing. 
It also shows how long a time it requires to learn by indi- 
vidual experience the properties of a previously unknown 
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substance such as glass. But to this latter point we shall 
presently have occasion to return. 

Next we must adduce evidence to show that in way- 
finding the ‘ sense of direction ’ in bees appears to 
be largely supplemented by observatioir of particular 
objects. 

Sir John Lubbock observes : ‘ I never found bees to 
return if brought any considerable distance at once. By 
taking them, however, some twenty yards each time they 
came to the honey, I at length trained them to come to 
my room ; ’ that is to say, bees require to leam their way 
little by little before they can return to a store of honey 
which they may have been fortunate enough to find ; their 
general sense of direction is not in itself a sufficient 
guide. This, at least, is the case where, as in the experi- 
ments in question, the bees are candied from the hive to 
the store of honey (here a distance of less than 200 
yards) : possibly if they had found the honey by them- 
selves flying towards it, and' so probably taking note of 
objects by the way, one journey might have proved suffi- 
cient to teach them the way. But, whether or not this 
would have been the case, the fact that when carried they 
required also to be taught the way piece by piece, is con- 
clusive proof that their sense of direction alone is not 
sufficient to enable them to traverse a route of 200 yards 
a second time. 

Th^same result is brought out by other experiments 
conducted on a different plan, though not apparently 
with this object. ‘ My room is square, with two windows 
on the south-west side, where the hive wa& placed, and 
one on the south-east.’ Besides the ordinary entrance 
from outside, the hive had a small postern door opening 
into the room. 

At 6.50 a bee came out through the little postern door. After 
she had fed, she evidently did not know her way home ; 
so I put her back. 

At 7.10 she came out again. I again fed her and put her 
back. 

At 10,15 she came out a third time; and again I had to put 
her back. 
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At 10.55 she came out again, and still did not remember tho 
door. Though I was satisfied that she really wished 
to return, and was not voluntarily remaining outside ; 
still, to make the matter clear, I turned her out of 
a side window into the garden, when she at once 
returned to the hive. 

At 11.15 she came out again ; and again I had to show her the 
way back. 

At 11.20 she came out again ; and again I had to show her the 
way back (this makes five times) ; when, however, — 
At 11.30 she came out again after feeding, she returned straight 
to the hive. 

At 11.40 she came out, fed, and returned straight to the hive. 
At 11.50 she came out, fed, and returned straight to the hive;^ 
she then stayed in for some time. 

At 12.30 she came out again, but seemed to have forgotten the 
way back ; after some time, however, she found the 
door and went in. 

Again : — August 24 at 7.20 a bee came through the post- 
ern : I fed her ; and though she Wiis not frightened or disturbed, 
when she had finished her meal she flew to the window and had 
evidently lost her way ; so at 8 o’clock I in pity put her back 
myself. 

August 29. — A bee came out to the honey at 10.10 ; at 10.12 
she flew to the window, and remained buzzing alx)ut till 11.12, 
when, being satisfied that she could not find her way, I put 
her in. 

Nay, even those who seemed to know the postern, if taken 
near the other window, flew to it, and seemed to have lost 
Tihemselves. • 

This cost me a great many bees. Those which got into my 
room by accident continually died on the floor near the 
window. 

These observations show that even when a bee is not 
carried from the hive to the honey, but herself jliea to it, 
her sense of direction is not alone sufficient to enable her 
to find the way back to the hive — or, rather, to the unac- 
customed entrance to the hive from which she had come 
out. Probably if the side window had been open, the bee 
would have returned to the hive round the corner of the 
house, and through the entrance to which she was most 
accustomed. But as it was she had to leam^ by five or 
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six journeys, the way between the postern entrance and 
the food. 

But the following observation on a wasp is in this con- 
nection the most conclusive. 

A marked wasp visited honey exposed in the room 
before mentioned. ‘ The next morning she came — 


At 7.25, and fed till 7.28, when she began flying about the 
room and even into the next ; so I thought it well to 
put her out of the window, when she flew straight 
away to her nest. My room, as already mentioned, 
had windows on two sides ; and the nest was in the 
direction of a closed window, so that the wasp had to 
go out of her way in going out through the open one. 

At 7.45 she came back. I had moved the glass containing the 
honey about two yards ; and though it stood conspi- 
cuously, the wasp seemed to have much diflSculty 
in finding it. Again she flew to the window in the 
direction of her nest, and I had to put her out, which 
I did at 8.2. 


At 8.15 she returned to the honey almost straight. 8.21, she 
flew again to the closed window, and apparently could 
not find her way; so at 8.35 I put her out again. It 
seems obvious from this that wasps have a sense of 
direction, and do not find their way merely by sight. 

At 8.60 back to honey, and 8.64 again to wrong window; but 
finding it closed, she took two or three turns round 
the room, and then flew out through the open 
window. 

At 9.24 back to the honey; and 9.27 away, fii^t, however, 
paying a visit to the wrong window, but without 
alighting. 

At .9.36 back to the honey, and 9.39 away, but, as before, going 

first to wrong window. 
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12. 3 back to 
the honey, 

12. 6 away. 

Away therefore 11 minuteB. 

12.13 


12.16* „ 

.. *8 „ 

12.26 

f) 

12.28' 

10 „ 

12.39 


12.43 

11 

12.64 

f) 

12.57 

11 „ 

1.16 

ft 

1.19 

18 „ 

1.27 

ft 

1.30 „ 

8 minutes,' 


&c., &c., the way being now clearly well learnt. 

But that the sense of direction is of much service to 
bees in finding the locality of their hives seems to be 
indicated by the following observation thus narrated, on 
the authority of the authors themselves, by Messrs. Kirby 
and Spence : — 

In vain, during my stay at St. Nicholas, I sallied out at 
every outlet to try to gain some idea of the extent and form of 
the town. Trees, trees, trees, still met me, and intercepted the 
view in every direction ; and I defy any inhabitant bee of this 
niral metropolis, after once quitting its hive, ever to gain a 
glimpse of it again until nearly perpendicularly over it. The 
bees, therefore, .... must be led to their abodes by instinct, <fec. 

The observation, however, is not so conclusive as its 
authors suppose ; for there is nothing to show that the 
bees did not take note of particular objects on their ac- 
customed routes, and so learn these routes by stages. It 
would be worth while in this connection to try the effect 
of hooding the eyes of a bee, or, if this were deemed too 
disturbing an experiment, removing the hive bodily to a 
distance from its accustomed site, and observing whether 
the bees start away boldly as before for long flights, or 
learn their new routes by stages. 

In this connection I may quote the following. 

Mr. John Topham, of Marlborough House, Torquay, 
writing to ‘ Nature,* * says : — 

On October 29, 1873, I removed a hive of bees in my 
garden, after it was quite dark, for a distance of 12 yards from 
the pl^ in which it had stood for several months; and 
between its original situation and the new one there was a 
bushy eveigreen tree, so that all sight of its former place was 

* Vol. ix, p. 484. 
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obstructed to a person looking from the new situation of the 
hive. 

Notwithstanding this change, the bees every day flew to the 
locality where they formerly lived, and continued flying around 
the site of what had been their home until, as night came on, 
they many of them sank upon the grass exhaust^ and chilled 
by the cold. Numbers, however, returtied alive to their new 
position, after having looked in vain for their hive in its old 
place. At night I picked the exhausted bees up, and having 
restored warmth to them (by leaving them for a time on my 
coat-sleeve), I returned them to their companions. 

Here was an illustration that the faculty of memory was 
superior to that of observation ; but that was not all. Nearly 
every bee which I picked up during the 23 days through which 
tins effort of memory lasted was an old onSy as was easily de- 
duced from observing the worn edges of the wings ; showing 
that whilst the yoiuig insects were quick in receiving new im- 
pressions and in coiTecting erroi's, the nervous system of the 
old bees continued acthvj in the direction which early habit had 
effected. So true it is that ‘one touch of nature makes the 
whole world kin.’ 

A closely similar observation has been told me by a 
friend, Mr. George Turner. He found that when he 
removed a beehive only a yard or two from its accus- 
tomed site, the bees, on returning home, flew in swarms 
around the latter, and for a long time were unable to find 
the hive. And several other similar cases might be 
adduced. Lastly, Thompson says : — 

It ip highly remarkable that they [bees] know their hive 
more from its locality than from its appeamnce, for if it be re- 
moved during their absence and a similar one be substituted, 
they enter the strange one. If the position of a hive be changed, 
the bees for the first day take no distant flight till they have 
thoroughly scrutinised every object in its neighbourhood.* 

On the other hand, the writer of the article on ‘ Bees ’ 
in the ‘ Encyclopaedia Britannica ’ says that in certain parts 
of France it is the habit of bee-keepers to place a number 
of hives upon a boat, which, in charge of a man, floats 
slowly down a river. The bees are thus continuously 
changing their pasture-ground, and yet do not lose their 
locomotive hives. 


Peumom of Animals y p. 63. 
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It may be here worth while to add, parenthetically, as 
the only authentic observation with which I am acquainted 
concerning the distance that bees are accustomed to 
forage, the following statement of Prof. Hugh Blackburn. 
Writing from Glasgow University to ‘ Nature,’ ^ he says 
that bees are fdund m a certain peach-house every spring 
at the time of blossom, although, so far as he can ascer- 
tain, the beehives nearest to the peach-house in question 
are his own, and these are at a distance of ten miles. 

On the whole, then, and in the absence of further 
experiments, we must conclude it to be probable that the 
sense of direction with which hymenopterous insects are, 
as shown by some of Sir John Lubbock’s experiments, un- 
questionably endowed, is of no small use to them in find- 
ing their way from home to food and vice versa ; although 
it appears certain, from other of his experiments, that 
this sense of direction is not in aU cases a sufficient guide, 
and therefore requires to be supplemented by the definite 
observation of landmarks. 

But the most conclusive evidence on this latter point 
is afforded by a highly interesting observation of Mr. 
Bates on the sand-wasps at Santurem, which may here be 
suitably introduced, as the insects are not distantly allied. 
He describes these animals as always taking a few turns 
in the air round the hole they had made in the sand 
before leaving to seek for flies in the forest, apparently in 
order to mark well the position of the burrow, so that on 
their return they might find it without difficulty* This 
observation has been since confirmed in a striking manner 
by Mr. Belt, who found that the sand-wasp takes the most 
precise bearings of an object the position of which she 
desires to remember. This observation is so interesting 
that it deserves to be rendered in exteTiso : — 

A specimen of Polistes camifex (i.e. the sand-wasp noticed 
by Mr. iBatee) was hunting about for caterpillars in my garden. 
I found one about an inch long, and held it out towards it on 
the point of a stick. It seized it immediately, and oommmioed 
biting it from head to tail, soon reducing the sckt body to a TnmM 
of prdp. It rolled up about one-half of it into a ball, and pro- 

* Vol. xii. p, 68. 
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pared to carry it oC Being at the time amidst a thick mass of 
a fine-leaved climbing plant, it proceeded, before fiying away, 
to take note of the pla^ where it was leaving the other half. 
To do this, it hovered in front it for a few seconds, then took 
email circle in front of it, then larger ones round the w hole 
plant, I thought it had gone, but it returned again, and had 
another look at the opening in the de^pe foliage down which 
the other half of the caterpillar lay. It then flew away, but 
must have left its burden for distribution with its comrades at 
the nest, for it returned in less than two minutes, and making 
one circle around the bush, descended to the opening, alighted 
■on a leaf, and ran inside. The green remnant of the cater- 
pillar was lying on another leaf inside, but not connected with 
the one on which the wasp alighted, so that in running in it 
missed it, and soon got hopelessly lost in the thick foliage. 
Coming out again, it took another circle, and pounced down on 
the same spot again, as soon as it came opposite to it. Three 
small seed-pods, which here grew close together, formed the 
miurks that I had myself taken to note the place, and these the 
wasp seemed also to have taken as its guide, for it flew directly 
down to them, and ran inside ; but the small loaf on which the 
fragment of caterpillar lay not being directly connected with 
any on the outside, it again missed it, and again got far away 
from the object of its search. It then flew out again, and the 
same process was repeated again and again. Always when in 
circling round it came in sight of the seed-pods down it pounced, 
alighted near them, and recommenced its quest on foot. I was 
surprised at its perseverance, and thought it would have given 
up the search ; but not so, it retmmed at leiist half-a-dozen 
times, and seemed to get angry, hurrying about with buzzing 
wingsi At last it stumbled across its prey, seized it efigerly, 
and as there was nothing more to come back for, flew straight 
off to its nest, without taking any further note of the locality. 
Such an action is not the result of blind instinct, but of a 
thinking mind ; and it is wonderful to see an insect so differ- 
ently constructed using a mental process similar to that of 
man. 

Memory. 

We may here first allude to an observation of Sir 
John Lubbock already quoted in another connexion (see 
p. 147). It is here evident that the wasp, after find- 
ing the store of honey in the room, and after finding 
the window closed in the * wasp-line ^ direction to its nest^ 



veqi^f*ed wpeak&i Imom from ^ Jxdm before 
Imuvt thset ihe window on the other Me of the ro<»n, an4 
awi^ from ike direction of her nest, afforded no obstacle 
to hw exit. Having learnt this, the fourth time she 
came she again flew to the closed window as before, and 
then, as if but ^imly remembering that there was another 
opening somewhere* that offered no such mysterious 
resistance to her passage, ‘ she took two or three turns 
round the room, and then flew out through the open 
window/ Having now taken the bearings of all the room 
upon her own wings, and having again found the difference 
between the two windows in irespect of resistance, although 
in all other respects so much alike, the next time she 
came she made in the first instance as it were an experi- 
mental flight towards the closed window, but clearly had 
the alternative of going to the open one in her memory ; 
for on finding the window closed as before, she did not 
alight, but flew straight from the closed to the open window. 
The same thing happened once again, but now, with 
the distinction between the two windows thus fully learnt^ 
and with it the perception that in this case ‘ the short- 
est cut was the longest way round,’ she never again flew to 
the closed window ; in the forty successive visits which she 
paid through the remainder of that day, and the hundred 
visits or so which she made during the two following days, 
she seems to have uniformly flown to the open window. 

As evidence of forgetfulnessy it will be enough to refer 
to the case of another wasp which, under precisely similar 
circumstances to those just detailed, learnt her way out of 
the open window one day, having made fifty passages 
through it in five hours. Yet Sir John remarks, — 

It struck me as curious that on the following day this wasp 
seemed by no means so sure of her way, but over and over 
again went to the closed window. 

It is further of interest to note, as showing the simi- 
larity of the memory displayed by these insects with that 
of the higher animals, that there are considerable indi- 
vidual differences to be found in the degree of ita 
manifestation. 
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la tlik rei^pect ili«f 3 r oerteiti^ diflter considerafelv, Soiae rf 
tlie bees whidb c«me oeiof tibe little postern door (already de*^ 
scribed) were able to find their way ba<^ after it had been ^owa 
to them a few times. Others were mi;^ more stupid ; thus cue 
bee came out ou the 9th, 10th, 11th, 12th, 14th, 15th, 16U), 
17th, 18th, aad 19th, and came to the honey; but though I 
repeatedly put her b^k through the pestem,* she was never 
able to fod her way for hOTself. 

I often found that if bees which were brought to honey did 
not return at once, still they would do so a day or two after- 
wards. For instance, on July 11, 1874, a hot thundery day, 
and when the bees were much out of humour, I brought 
twelve bees to some honey ; only one came back, and that one 
only twice ; but on the following day several of them returned. 

This latter observation is important, as proving that 
bees can remember for at least a whole day the locality 
where they have found honey only once before, and that 
they BO far think about their past experiences as to return 
to that locality when foraging. 

As the association of ideas by contiguity is the prin* 
ciple which forms the basis of all psychology, it is de- 
sirable to consider still more attentively this the earliest 
manifestation that we have of it in the memory of the 
Hymenoptera. That it is not exercised with exclusive 
reference to locality is proved by the following observation 
of Sir John Lubbock : — 

I kept a specimen of PoliMea Gallica for no less than nine 
months. * ... I had no difficulty in inducing her to feed on 
my hancb; but at first she was shy and nervous. She kept her 
sting in constant readiness. . . . Gradually she became quite 
used to me, and when 1 took her on my hand apparently ex- 
pected to be fed. She even allowed me to stroke her without 
any appearance of fear, and for some months I never saw her 
sting. 

One other observation which goes to prove that other 
things besides locality are noted and remembered by 
bees may here be quoted. Sir John placed a bee in 
a bell jar, the closed end of which he held towards a 
window. The bee buzzed about at that end trying ta 

1 * Three months * in the Journal of the Linnaean Society, but 8^ 
John Lubbock informs me that this is a misprint. 
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make for the open air. He then showed her the way oui 
of the open end of the jar, and after having thus leami 
it, she was able to find the way out herself. This seemj 
to show that the bee, like the wasp on the closed window- 
pane, was able to appreciate and to remember the differ- 
^oe between^the quality of glass as resisting and air m 
permeable, although to her sense of vision the different 
mnst have been very slight. In other words, the bee 
must have remembered that by first flying (may from th< 
window, round the edge of the jar, and tnen Uma/rdB th< 
window, she could surmount the transparent obstacle 
and this implies a somewhat different act of memory fron 
that of associating a particular object — such as honey— 
with a particular locality. It is noteworthy that a fly unde: 
similar circumstances did not require to be taught to fine 
its way out of the jar, but spontaneously found its owi 
way out. This, however, may be explained by the fad 
that flies do not always direct their flight towards windows 
and therefore the escape of this one was probably not du( 
to any act of intelligence. 

MTiile upon the subject of memory in the Hymenoptera 
it is indispensable that we should again refer to the ob 
aervation of Messrs. Belt and Bates already alluded to oi 
pages 150-51, For it is from that observation renderec 
evident that these sand-wasps took definite pains, as ii 
were, to teach themselves the localities to which thej 
desired to return. Mr. Bates further observed that aftei 
thus taking a careful mental note of the place, they would 
return to it without a moment’s hesitation after an absence 
of an hour. The observation of Mr. Belt, already quoted 
in extenso, proves that these mental notes may be taken 
with the utmost minuteness, so that even in the most 
intricate places the insect, on its return, is perfectly con- 
fident that it has not made a mistake. 

With regard to the duration of memoiy, Stickney 
relates a case in which some bees took possession of a 
hollow place beneath a roof, and having been then re- 
moved into a hive, continued for several years to return 
and occupy the same hole with their successive swarms.* 

1 Sp« Wirliv ftTid RnnnftA vaI. ii. n. J591. 
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SimUaxly Huber relates an observation of his own 
showing the duration of memory in bees. One autumn 
he put some honey in a window, which the bees visited in 
large numbers. During the winter the honey was taken 
away and the shutters shut. When they were again 
opened in the spring the bees returned, ^though there 
was no honey in the window. 

These two cases amply prove that the itnemoi^ of bees 
is comparable with that of ants, which, as we have seen 
from aj^ogous &eta, also extends at least over a period 
of many months. 

Emotions. 

Sir John Lubbock’s experiments on this head go to 
show that the social sympathies of bees are even less de- 
veloped than he found them to be in certain species of 
ants. Thus he says : — 

I have already mentioned with reference to the attachment 
which bees have been said to show for one another, that though 
I have repeatedly seen them lick a bee which had smeared her- 
self in honey, I never observed them show the slightest atten- 
tion to any of their comrades who had been drowned in water. 
Par, inde^, from having been able to discover any evidence of 
affection among them, they appear to be thoroughly callous and 
utterly indifferent to one another. As already mentioned, it 
was necessary for me occasionally to kill a bee ; but I never 
found that the others took the slightest notice. Thus on the 
11th of Pctober I crushed a bee close to one which was feeding 
— ^in fact, so close that their wings touched ; yet the survivor 
took no notice whatever of the death of her sister, but went on 
feeding with every appearance of composure and enjoymeilt, 
just as if nothing had happened. When the pressure was re- 
moved, she remained by the side of the corpse without the 
slightest appearance of apprehension, sorrow, or recognition. 
It was, of course, impossible for her to understand my reason 
for killing her companion ; yet neither did she feel the slightest 
emotion at her sister’s death, nor did she show any alarm lest 
the same fate should befrll her also. In a second case exactly 
the same occurred. Again, I have several times, while a bee 
has been feeding, held a second bee by the leg close to her ; the 
prisoner, of course, struggled to escape, and buzzed as loudly as 
she could ; yet the selfiw eater took no notice whatever. So 
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fiuT, therefore, from being at all affectionate, I doubt whether 
be^ are in the least fond of one another. 

Edaumur, however Insects,’ vol. v., p. 265), nar- 
rates a case in which a hive-bee was partly drowned and 
so rendered msensible ; the others in the hive carefully 
licked and otherwile tended her till she recovered. This 
seems to show that bees, like ants, are more apt to have 
their sympathies aroused by the sight of ailing or injured 
companions than by that of healthy companions in distress 
Imt Sir John Lubbock’s observations above quoted go to 
jpmve that even in this case display of sympathy is cer- 
tainly not the rode, 

; Powers of Oommummtion, 

finbet sajpn that when one wasp finds a store of honey 
*it returns to its nest, and brings off in a short time a 
hundred other wasps ; * and this statement is confirmed 
by Bujardmi who witnessed a somewhat similar perform- 
ance in the case of bees — ^the individual which first found 
n concealed store informing other individuals of the fact^ 
and so on till numberless individuals had found it. 

Although the systematic experiments of Sir John 
Lubbock have not tended to confirm these observations 
with regard to bees and wasps, we must not too readily allow 
hifii negative results to discredit these positive observations 
— more especially as we have seen that his later experi- 
ments have fully confirmed the opinion of these*previous 
authors with respect to ants. His experiments on bees 
and wasps consisted in exposing honey in a hidden situa- 
tion, marking a bee or wasp that came to it, and observing 
whether it afterwards brought any companions to share 
the booty. He found that although the same insect 
would return over and over again, strangers came so 
rarely that their visits could only be attributed to acci- 
dental and independent discovery. Only if the honey 
were in an exposed situation, where the insects could see 
one another feeding, would one follow the other to the 
food. 

But we have the more reason not to accept unreservedly 
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the conclusion to which these experiments in themselves 
might lead, because the very able observer F. Muller 
states an observation of his own which must be considered 
as alone sufficient to prove that bees are able to com- 
municate information to one another : — • 

Onoe (he aays^) 1 assisted at a cunous contest, which took 
place between ^ queen and the other bees in one of my hives, 
which Ihrows some light on the intellectual faculties oi these 
animals. A set of ffirty-seveii odls have been ffiled, eight on a 
newly completed comb, thizty-dve on the following, and fbur 
around the first cell of a new oomh. Whan the queen had 
laid eggs inaU the cells of the two older combs she wmt several 
times round thmr drcumferenoe (as she always does, in mier to 
ascertain whether she has not for^tten any cell}, and thmi 
pared to retreat into the lower p^ of the breedh^room. mt 
as she had overlooked the four cells of the new comb, the 
workers ran impatiently from this part to the queen, puiming 
her, in an odd manner, with their heads, as they did also other 
workers they met with. In consequence the queen be|^ again 
to go around on the two older combs ; but as she did not find 
any cell wanting an egg she tried to descend, but everywhere 
she was pushed back by the workers. This contest last^ for a 
rather long while, till the queen escaped without having com- 
pleted her work. Thus the workers knew bow to advise the 
queen that something was as yet to be done, but they knew not 
how to show her tvhere it had to be done. 

Again, Mr. Josiah Emery, writing to ‘ Nature,’ ^ with 
referencsito Sir John Lubbock’s experiments, says that the 
faculty of communication which bees possess is so well 
and generally known to the ‘ bee-hunters ’ of America, 
that the recognised method of finding a bees’ nest is to 
act upon the faculty in question : — 

Going to a field or wood at a distance fmm tame bees, 
with their box of honey they gather up from the flowers and 
imprison one or more bees, and after they have become suffi- 
ciently gorged, let them out to return to their home with their 
easily gotten load. Waiting patiently a longer or shorter time, 
accD^ing to the distance of the bee-tree, the hunter scarcely 
ever fails to see the bee or bees return accompanied with other 
bees, which are in like manner imprisoned till they in turn are 

> Letter to Mr. Darwin, published in Natwrey vol. x.,p. 10* 

» Vol. xii.. pp. 26-6. 



156 


AKDCAL IKTELLIOENGE. 


BUed, when one or more are let out at plaoee distant firmn eadi 
other, and the direction in each case in which the bee flies 
notedy and thus, hy a kind of triangulation, the position of the 
bee-tree proximately ascertained 

Those who have stored honey in their houses understand 
very well how important it is to prevent a single bee from dis- 
covering its location. Such discovery is sure to be followed by 
a general onslaught from the hive unless all means of acoess is 
prevented. It is possible that our American are more intelli- 
gent than Europetin bees, but hardly probable ; and I certainly 
shall not ask an Englishman to admit it. Those in America 
who are in the habit of playing first, second, and third fiddle 
to instinct will probably attribute this seeming intelligence to 
that principle. 

According to De Fravi^re, bees have a number of differ- 
ent notes or tones which they emit from the stigmata of 
the thorax and abdomen, and by which they communicate 
information. He says ; — 

As soon as a bee arrives with important news, it is at once 
surrounded, emits two or three shrill notes, and taps a com- 
rade with its long, ffexible, and very slender feelers, or antennse. 
The friend passes on the news in similar fashion, and the intel- 
ligence soon traverses the whole hive. If it is of an agreeable 
kmd — if, for instance, it concerns the discovery of a store of 
sugar or of honey, or of a flowering meadow — all remains 
orderly. But, on the other hand, great excitement arises if the 
news presages some threatened danger, or if strange animals 
are threatening invasion of the hive. It seems that svch intel- 
ligence is conveyed first to the queen, as the most important 
person in the state. 

This account, which is quoted from Buchner, no 
doubt bears indications of imaginative colouring ; but if 
the observation as to the emission of sounds is correct — 

. and, as we shall see, this point is well confirmed by other 
observers — it is most likely concerned in communicating 
by tone a general idea of good or harm : probably in the 
former case it acts as a sign, * follow me and in the latter 
as a signal of danger. Buchner further says that, accord- 
ing to Landois, if a saucer of honey is placed before a 
hive, a few bees come out, which emit a cry of tut, tut, 
tut. This note is rather shrill, and resembles the cry of 
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an attacked bee. Hereupon a large number of bee* come 
out of the hive to collect the ofifer^ honey. 

Again,— 

The best way to obeerve the power of communication pos- 
gassed by bees by means of their interohiyige of touches, is to 
take away the queen from a hive. In a little time, about an 
hour afterwards, the sad event will be noticed by a small part 
of the community, and these will stop working and run hastily 
about over the comb. But this only concerns part of tlie hive, 
and the side of a single comb. The excited bees, however, soon 
leave the little circle in which they at first revolved, and when 
they meet their comrades they cross their antennce and lightly 
touch the others with them. The bees which have received some 
impression from this touch now become uneasy in their turn, 
and convey their uneasiness and distress in the same way to 
the other parts of the dwelling. The disorder inci'eases rapidly, 
spreads to the other side of the comb, and at last to all the 
people. Then arises the general confusion before descnbed. 

Huber tested this communication by the antennee by a 
striking expeiiment. He divided a hive into two quite sepa- 
rate parts by a partition wall, whereupon great excitement 
arose in the division in which there was no queen, and this 
was only quieted when some workers began to build royal cells. 

He then divided a hive in similar fiishion by a trellis, through 
which the bees could pass their feelers. In this case all re- 
mained quiet, and no attempt was made to build royal cells : 
the queen could also be clearly seen crossing her antennse with 
the workers on the other side of the trellis. 

Apparently the feelers are also connected with the exceed- 
ingly fine scent of the bees, which enables them, wonderful as 
it may seem, to distinguish fiiend and foo, and to recognise 
the members of their own hive among the thousands and 
thousands of bees swarming around, and to drive back from the 
entrance stranger or robbw bees. The bee-masters, therefore, 
when they want two separate colonies or the members of them 
to unite in one hive, sprinkle water over the bees, or stupefy 
them with some fumigating substance, so as to make them to a 
certain extent insensible to smell, in order to attain their 
object. It is always possible to unite colonies by making the 
bem smell of some strong-smelling stuff, such as musk.* 

Lastly, under the present heading I shall quote one 
other observation, for which I am also indebted to 
* Loo. oit. 
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Biichnex^s very admirable collection of fects relating to the 
psychology of Hymenoptera : — 

Herr L. Broflft relates, in ‘ der Zoologisohe Garten ' (XVIIT. 
Year, No. 1, p. 67), that a poor and a rich biye stood next each 
othar on bis father's bee-stand, and the latter suddenly lost its 
•queen. Before the owner had come to a decision thereupon the 
bees of the two hives came to a mutual understanding as to the 
condition of their two states. The dwellers in the queenless 
hive, with their stores of provisions, went over into the less 
populous or poorer hive, after they had assured themselves, by 
many influential deputations, as to the state of the interior a( 
the poor hive, and, as appeared, especially as to the presence of 
an eggdaying queen ! 


General Habits. 

The active life of bees is divided between collecting 
food and rearing young. We shall therefore consider 
these two functions separately. 

The food collected consists of two kinds, honey (which, 
although stored in the ‘ crop ’ for the purpose of carriage 
from tne flowers to the cells, appears to be but the con- 
densed nectar of flowers) and so-called ‘ bee-hread.' This 
consists of the pollen of flowers, which is worked into a kind 
of paste by the bees and stored in their cells till it is re- 
quired to serve as food for their larvae. It is then partly 
digested by the nurses with honey, so that a sort of chyle 
is formed. It is observable that in each flight the^ carrier 
bees ’ collect only one kind of pollen, so that it is possible 
for the ‘ house bees ’ (which, by the way, are the younger 
bees left at home to discharge domestic duties with only 
a small proportion of older ones, left probably to direct 
the more inexperienced young) to sort it for storage in 
different cells. In the result there are several diflerent 
kinds of bee-bread, some being more stimulating or nu- 
tritions than others. The most nutritious has the effect, 
when given to any female larva, of developing that larva 
into a queen or fertile female. This fact is well known 
to the bees, who only feed a small number of larvse in this 
manner, and the larvm wluch they select so to feed they 
place in larger or * royal ^ cells, with an obvious fore- 
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IcBowledge of tibe increased dimensious to whi<^ the 
animal v^grow under the influence of this food. Only 
one queen is required for a single hive; but the bees 
always raise several, so that if any mishap should occur to 
one, other larvae may be ready to fall back upon. 

Besides honey and bee-bread twq other substances are 
found in beehives. These are propolis and beeswax. 
The former is a kind of sticky resin collected for the most 
part from coniferous trees. This is used as mortar in 
building, &c. It adheres so strongly to the legs of the 
bee which has gathered it, that it can only be detached 
by the help of comrades. For this purpose the loaded 

presents her legs to her fellow-workers, who clean it 
off with their jaws, and while it is still ductile, apply it 
round the inside of the hive. According to Huber, who 
made this observation, the propolis is applied also to the 
insides of the cells. The workers first planed the surfaces 
with their mandibles, and one of them then pulled out a 
thread of propolis from the heap deposited by the carrier 
bees, severed it by a sudden throwing back of the head, 
and returned with it to the cell which it had previously 
been planing. It then laid the thread between the two 
walls which it had planed ; but, proving too long, a portion 
of the thread was bitten off. The properly measured portion 
was then forced into the angle of the cell by the fore-feet 
aYid mandibles. The thread, now converted into a narrow 
ribbon, was next found to be too broad. It was therefore 
gnawed down to the proper width. Other bees then com- 
pleted the work which this one had l>egun, till all the walls 
of the cells were framed with bands of propolis. The ob- 
ject of the propolis here seems to be that of giving strength 
to the cells. 

The wax is a secretion which proceeds from between 
the segments of the abdomen. Having ingested a large 
meal of honey, the bees hang in a thick cluster from the 
top of their hive in order to secrete the wax. When it 
begins to exude, the bees, assisted by their companions, 
rub it off into heaps, and when a sufficient quantity of the 
material has been thus collected, the work begins of build- 
ing the cells. As the cells are used both for storing food and 

M 
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in cotizse of devolopiiient^ and xnatters are arranged by 
tbe formgbt of the beee^ tliat one or snore yosmg qneens 
are ready to emerge at a tbne irben c^erwiee the hive 
wonid be qaeemess. But ^e yonng queen or queens, 
aUboogh perfectly formed, vmst not eeoa^ from their 
royal prison-'honses until the simmjiias&frryt^n place; 
the worker bees will even strengthen the coverings of 
these prison*hoases owing to bad weather ot other 
causes, swarming is delayed* The prisoner queens, 
which are fed through a small hole in the roof of their 
cells, now continually give vent to a plaintive cry, called 
by the bee-keepers ‘ piping,’ and this is answered by the 
mother queen* The tones of the piping vary. The 
reason why the young queens are kept such close 
prisoners till after the departure of the mother queen 
with her swarm, is simply that the mother queen would 
destroy all the younger ones, could she get the chance, 
by stinging them. The workers, therefore, never allow 
the old queen to approach the prisons of the younger 
ones. They establish a guard all round these prisons or 
royal cells, and beat off the old queen whenever she 
endeavours to approach. But if the swarming season is 
over, or anjrthing should prevent a further swarm from 
being sent out, the worker bees offer no further resistance 
to the jealousy of the mother queen, but allow her in cold 
blood to sting to death all the young queens in their nursery 
prisons. As soon as the old queen leaves with a swarm, 
the ycwing queens are liberated in succession, but at 
intervals of a few days ; for if they were all liberated at 
once they would fall upon and destroy one another. Each 
young queen as it is liberated goes off with another 
swarm, and those which remain unliberated are as carefully 
guarded from the liberated sister queen as they were 
Ijreviously guarded from the mother queen. When the 
season is too late for swarming the remaining young 
queens are liberated simultaneously, and are then allowed 
to fight to the death, the survivor being received as 
sovereign. 

The bees, fur from seeking to prevent these battles, appear 
to excite the combatants against each other, surroonding and 
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brinmtt them back to the charge wh«i th^ are diap^ to 
re^W each other ; and when either of the queens shows a 
disposltiozi to ^proach her antagonist, all the bees forming the 
cluster instantly give way to allow her full liberty of attack. 
The Brat use which the conquering queen makes of her victory 
J8 to aecate betself against fresh dozers by destroying all her 
futore rivals in fhe rofal cells ; while the other bees, which are 
spectators of the carnage, share in the spoil, greedily devouring 
any food which may he found at the bottom of the cells, and 
even sucking the fluid from the abdomen of the pupiB before 
they toss out the carcasses. ^ 


Similarly, when a strange queen is put into a hive 
already provided with a queen — 

A circle of bees instinctively crowd around the invader, not, 
however, to attack her — for a worker never assaults a queen — 
but to respectfully prevent her escape, in order that a combat 
may take place between her and their reigning monarch. The 
lawful possessor then advances towards the part of the comb 
where ^e invader has established herself, the attendant workers 
clear a space for the encounter, and, without interfering, wait 
the result. A fearful encounter then ensues, in which one is 
stung to death, the survivor mounting the throne. Although 
the workers of a de facto monarch will not fight for her defence, 
yet, if they |>erceive a strange queen attempting to enter the 
hive, they will surround her, and hold her until she Ls starved 
to death ; hut such is their respect for royalty that they never 
attempt to sting her.^ 

All these facts display a wonderful amounhvof ap- 
parently siigacious purpose on the part of the workers, 
although they may not seem to reflect much credit on the 
intelligence of the queens. But in this connection we 
must remember the observation of F. Huber, who saw 
two queens, which were the only ones left in the hive, 
engaged in mortal combat; and when an opportunity 
arose for each to sting the other simultaneously, they 
dmultaneously released each other’s grasp, as if in horror 
of a situation that might have ended in leaving the hive 
queenless. This, then, is the calamity to avert which all 
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the iBstincte both of worka^s and queens are directed. 
And that these instincts are controlled by intell^nce is 
suggested, if not proved, by the adaptations which th^ 
show to special circumstances. Thus, for instance, F. 
Huber smoked a hive so that the queen, and older bees 
effected their escape, and took up their quarters a short 
distance away. The bees which remained behind set 
about constructing three royal cells for the purpose of 
rearing a new queen. Huber now carried back the old 
queen and ensconced her in the hive. Immediately the 
bees set about carrying away all the food from the royal 
cells, in order to prevent the larva? contained therein from 
developing into queens. Again, if a strange queen is pre- 
sented to a hive already provided with one, the workers do 
not wait for their own queen to destroy the pretender, but 
themselves sting or smother her to death. When, on the 
other hand, a queen is presented to a hive which is with- 
f>ut one, the bees adopt her, although it is often necessary 
for the bee-master to protect her for a day or two in a 
trellis cage, until her subjects have become acquainted 
with her. When a hive is queenless, the bees 8tx)p all 
work, become restless, and make a dull complaining noise. 
This, however, is only the case if there is likewise a total 
absence of royal pup?e, and of ordinary pupa* under three 
days of age — i,e, the age during which it is possible to 
rear an ordinary larva into a queen. 

As %oon as the queen has been fertilised, and the 
services of the drones therefore no longer required, the 
worker bees fall ujwn their unfortunate and defenceless 
brothers to kill them, either by direct stinging or by 
throwing them out of the hive to perish in the cold. The 
drones* cells are then tom down, and any remaining drone 
eggs or pupuB destroyed. Generally all the drones — ^which 
may number more than a thousand — ^are slaughtered in 
the course of a single day. Evidently the object of this 
massacre is that of getting rid of useless mouths ; but 
there is a more difficult question as to why these useless 
mouths ever came into existence. It has been suggested 
that the enormous disproportion between the present 
number of males and the single fertile female refers ta 



That the massacre of the drones is not performed entirely 
from an instinctive impulse, but in full consciousness of the 
object to be gained, is proved by the circumstance tliat it is 
carried out the more completely tvnd mercilessly the more fer- 
tile the queen shows herself to be. But in cases where this 
fertility is subject to serious doubt, or when the queen has been 
fertilised too late or not at all, and therefore only lays drones* 
or when the queen is barren, and new queens, to be fer- 
tilised later, have to be brought up from working-bee larvae, 
then all or some of the drones are left alive, in the clear pre- 
vision that their services will be required later. - . . This wise 
oaloulation of consequences is farther exemplified in that some- 
times the massacre of the drones takes place before the time for 
swarming, as, for instance, when long-continued unfit vourable 
weather succeeds a favourable beginning of spring, and makes 
the bees anxious for their own wel&re. If, however, the 
'leather breaks, and work becomes possible, so that the 
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take courage «new» thc^ ikm bring np new drones« and 
prepare them in time for the swarming. This killing of drones 
IS wtinguished from the rcgolar drone maasaore by the foot 
that thebees then only kill the developed drones, and leave the 
drone larvie, save whwi absolute hunger compels their destruo* 
tion. Not lees can it be regarded as a prudent calculation of 
circumstanoes when the bees of a hive, brought from our tempe* 
rate climate to a more southern count]^, whwe the time of col- 
lecting busts longer, do not kill the drones in August, as usual, 
but at a later period, suitable to the new conditions 

But the philosophy of drone-killing is, I think, even 
more diflBcult in the case of the wasps than in that of the 
bees. For, unlike the bees, whose communities live from 
jear to year, the wasps all perish at the end of autumn, 
with the exception of a very few fertilised females. As 
this season of universal calamity approaches, the workers 
destroy all the larval grubs — ^a proceeding which, in the 
opinion of some writers, strikingly exemplifies the bene- 
hcence of the Deity ! Now, it does not appear to me easy 
to understand how the presence of such an instinct in this 
case is to be explained. For, on the one hand, the indi- 
vidual females which are destined to live through the 
winter cannot be conspicuously benefited by this slaughter 
of grubs ; and, on the other hand, the rest of the com- 
munity is so soon about to perish, that one fails to see of 
what advantage it can be to it to get rid of the grubs. If 
the whole human race, with the exception of a few women, 
were to perish periodically once in a thousand years, the 
race would profit nothing by destroying, a few months 
before the end of each millennium, all sick persons, lunatics, 
and other ‘ useless mouths.’ I have not seen this difficulty 
with regard to the massacring instinct in wasps mentioned 
before, and I only mention it now in order to draw atten- 
tion to the fact that there seems to be a more puzzling 
problem presented here than in the case of the analogous 
instinct as exhibited by bees. The only solution which 
has suggested itself to my mind is the possibility that in 
earlier times, or in other climates, wasps may have re- 
sembled bees in living through the winter, and that the 
gprub-«laying instinct is in them a survival of one which 
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WU8 then, as in the case of the bees now, a clearly beneficial 
instinct. 

For some days before swarming begins, there is a 
great excitement and buzzing in the hive, the temperature 
of which rises fi;pm 92® to 104®. Scouts having been pre- 
viously sent out to explore for suitable quarters wherein 
to plant the new colony, these now act as guides. The 
swarm leaves the hive with their queen. The bees which 
remain behind busy themselves in rearing out the pupas, 
which soon arriving at maturity, also quit the hive in 
successive swarms. According to Buchner, ‘ secondary 
swarms with young queens send out no scouts, but fly at 
random through the air. They clearly lack the experience 
and prudence of the older bees.’ And, regarding the 
behaviour of the scouts sent out by primary swarms, this 
author says : — 

M. de Fi*avi 6 re had the opportunity of observing the manner 
in which such an examination is carried on, and with what pru- 
dence and }\cc\iracy . He placed an empty b^hive, made in a new 
style, in fi'ont of his house, so that he could exactly watch from 
his own window what went on inside and out without disturb- 
ance to himself or to the bees. A vsingle bee came and examined 
the building, flying all round it and touching it. It then let 
itself down on the iKwird, and walked carefully and thoroughly 
over the interior, touching it continually with its antennae so as 
to subject it on all sides to a thorough investigation. The 
result of its examination must have been satisfactory, for after 
it hod gone away it returned accompanied by a crowd of some 
fifty friends, which now together went through the same pro- 
0688 as their guide. This new trial must also have had a good 
i>e 8 ult, foi' soon a whole swarm came, evidently from a distant 
spot, and took possession. Still more remarkable is the 
behaviour of the scouts when they take possession of a saris- 
lactory hive or box for an imminent or approaching swarm. 
Although it is not yet inhabited they regard it as their property, 
watch it and guard it against stranger bees or other assauants, 
and busy themselves earnestly in die most careful cleansing of 
it, so far as this cleansing is impossible to the setter up of 
the hive. Such a taking poase£»ion sometimes occors eight days 
before the entrance of t^ swarm. 

Wars. — ^As with ants, so with bee% the great cause of 
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war is plunder ; and feujts now well substantiated by 
numberless observers concerning ‘robber-bees’ indicate 
a large measure of intelligence. These aim at lessening 
their labour in collecting honey by plundering the store 
of other hives. The robberies may b^ conducted singly oi 
in concert. When the thieving propensity is developed 
only in individual cases, the thieves cannot rely on force 
in plundering a foreign state, and so resort to cautious 
stealth. ‘ They show by their whole behaviour — creeping 
into the hive with careful vigilance — that they are per- 
fectly conscious of their bad conduct ; whereas the workers 
belonging to the hive fly in quickly and openly, and in 
full consciousness of their right.’ If such solitary burglars 
are successful in obtaining plunder, their bad example 
lefids other members of their own community to imitate 
them; thus it is that the whole bee-nation may de- 
velop marauding habits, and when they do this they act 
in concert to rob by force. In this case an army of bees 
precipitates itself upon the foreign hive, a battle ensues, 
and if successful in overcoming resistance, the invaders 
first of all search out the queen-bee and put her to death, 
whereby they disorganise their enemies and plunder the 
hive with ease. It is observed that when this policy is once 
successful, the spirit of aggrandisement is encouraged, so 
that the robber-bees ‘ find more pleasure in robbery than 
in their own work, and become at last formidable robber- 
states.’ • When an invaded hive is fairly overcome by 
the invaders killing the queen, the owners of the hive, 
finding that all is lost, not only abandon further resistance, 
but very often reverse their policy and join the ranks of 
their conquerors. They assist in the tearing down of 
their cells, and in the conveyance of the honey to the 
hive of their invaders. ‘When the assailed hive is 
emptied, the next ones are attacked, and if no effective 
resistance is offered, are robbed in similar fashion, so that 
in this way a whole bee-stand naay be gradually destroyed/ 
Siebold observed the same foots in the case of wasps 
{PoUatea galHoa). If, however, the battle turns in favour 
of the defenders, they pursue the flying legions of their 
enemies to a distance from their home. It sometimes 
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beppens that the plundered hive offers no resistance at all^ 
owing to the robb^s having visited the same flowers as 
the robbed, and so probably (having much the same smell) 
mot being reco^sed as belonging to a different com- 
munity. Th^ thieves, when they ^d such to be the case, 
may become so bold as to stop the bees that are returning 
to the hive with their loads, of which they deprive them 
at the entrance of the hive. Tliis is done by a process 
which one observer, Weygandt,^ calls ‘ milldng,’ and it 
seems that the milking bee attains the double advantage 
of securing the honey from the milked one and disarming 
suspicion of the other bees by contracting its smell and 
entering the hive loaded, into which it is admitted with- 
out opposition to continue its plunder. 

Sometimes robber-bees attack their victims in the 
fields at a distance from the hives. This sort of high- 
way robbery is generally conducted by a gang of four or 
five robber-bees which set upon a single honest bee, 
* hold him by the legs, and pinch him until he unfolds 
his tongue, wliich is sucked in succession by his assailants, 
who then suffer him to depart in peace.’ 

It is strange that hive-bees of dishonest tempera- 
ments seem able to coax or wheedle humble-bees into the 
voluntary yielding of honey. ‘ Humble-bees have been 
known to permit hive-bees to take the whole honey that 
they have collected, and to go on gathering more, and 
handing it over, for three weeks, although they refuse to 
part with it, or seek refuge in flight, when wasps make 
similar ove^ures.’ * 

Besides theft and plunder, there are other causes of 
warfare among bees, which, however, are only apparent in 
their effects. Thus, for some undiscemible reason, duels 
4ure not infrequent, which generally end in the death of 
one or both combatants. At other times, equally without 
apparent reason, civil war breaks out in a hive, which is 
sometimes attended with much slaughter. 

ArchiiectuTt, — Coming now to the construction of the 
eells and combs, there is no doubt that here we meet with 
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the most astonishing products of instinct that are pre- 
sented in the animal Idngdom^ A great deal has been 
written on the practical exhibition of high mathematical 
principles which bees display in constructing their combs 
in the form that secures the utmost rfxapacity for storage 
of honey with the smallest expenditure of building 
material. The shortest and clearest statement of the 
subject that I have met with is the following, which has 
been given by Dr. Keid : — 

There are only three possible figures of the cells which can 
make them all equal and si milary without any useless interstices. 
These are the equilateral triangle, the square, and the regular 
hexagon. Mathematicians know that there is not a fourth way 
possible in which a plane may be cut into little spaces tliat 
shall be equal, similar, and r^ular, without useless spaces. Of 
the three figures, the hexagon is the most proper for conveuienoe 
and strength. Bees, as if they knew this, make their cells 
I'egular hexagons. 

Again, it has been demonstrateil that, by making the bottoms 
of the cells to consist of three planes meeting in a point, them 
Is a saving of material and labour in no way inconsiderable. 
The bees, as if acquainted with those principles of solid 
geometry, follow them most accurately. It is a curious mathe- 
matical problem, at what precise angle the three planes which 
compose the bottom of a cell ought to meet, in order to make 
the greatest possible saving, or the least expense of material and 
labour. This is one of the problems which belong to the higher 
parts of jnathematics. It has accordingly been resolved by 
some mathematicians, particularly by the ingenious Maclaurin, 
by a fluctionary calculation, which is to be found in the Transac- 
tions of the Royal Society of London, He has determined 
precisely the angle requir^, and he found, by the most exact 
mensuration the subject would admit, that it is the very angle 
in which the three planes in the bottom of the cell of a honey- 
comb do actually meet.* 

Marvellous as these facts undoubtedly are, they may 
now be regarded as having been satisfactorily explained. 
Long ago Buffon sought to account for the hexagonal 
form of the cells by an hypothesis of mutual pressure. 
Supposing the bees to have a tendency to build tubular 


' Handcock on Instinct, p. 18. 
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hexagons. This hypothesis of Bnfifon was sustained by 
sueh ^ysical analogies as the blowing of a crowd of soap- 
bubbles in a cup, the swelling of moistened peas in a con- 
fined space, &c. The hypothesis, however, as thus pre* 
sented was clearly inadequate ; for no reason is assigned 
why the mutual pressure, even if conceded to exist, should 
always be so exactly equal in all directions as to convert 
all the cylinders into perfect hexagons — even the ana- 
logy of the soap-bubbles and the moistened peas failing, 
as pointed out by Brougham and others, to sustain it, 
seeing that as a matter of fact bubbles and peas undei 
circumstances of mutual pressure do not assume the form 
of hexagons, but, on the contrary, forms which are con- 
spicuously irregular. Moreover, the hypothesis fails to- 
account for the particular prismatic shape presented by 
the cell base. Therefore it is not surprising that this 
hypothesis should have gained but small acceptance. 
Kirby and Spence dispose of it thus ‘ He ^Buffon) gravely 
tells us that the boasted hexagonal cells of the bee are 
produced by the reciprocal pressure of the cylindrical 
bodies of these insects against each other!!’* The 
double note of admiration here may be taken tcf express 
the feelings with which this hypothesis of Buffon was re- 
garded by all the more sober-minded naturalists. Yet it 
turns out to have been not very wide of the mark. As is 
often the case with the gropings of a great mind, the idea 
contains the true principle of the explanation, although it 
fails as an explanation from not being in a position to 
take sufficient cognizance of all the facts. Safer it is for 
lesser minds to restrain their notes of exclamation while 
considering the theories of a greater ; however crude or 
absurd the latter may appear, the place of their birth 
renders it not impossible t^t some day they may prove 
to have been proj^etic of truth reveal^ by fuller know- 
' Inttod, Snt » ii., p. 465. 
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Mr* Wiit^boiise pointed ont * that the the oeil 

niai>4« in dbse relation to the pmenoe of ad|oiniiig oeUi*^ 
Stiortii^ fiom this 

Let ns look to the great pnnmple of §prida1abn» and see 
whether Katoe does not reveal to ns her m^od of work* At 
one end of a chort sedLes we have hainble-bee8» which use ^eir 
old cocoons to hold honey, sometimes adding to them short 
tubes of wax, and likewise making separate and very irregnlar 
rounded cells of wax. At the other end of the series wo have 
the cells of the hive>bee, placed in a double layer. ... In the 
series between the extreme perfection of the cells of the hive- 
bee and the simplicity of those of the humble-bee we have the 
cells of the Mexican Melipona domesHoa, caiefuUy described 
and figured by Pierre Huber. ... It forms a nearly regular 
waxen comb of cylindrical cells, in which the young are hatched, 
and, in addition, some large cells of wax for holding honey. 
These latter cells are nearly spherical and of nearly eq^ siaes, 
and are aggregated into an irregular mass. But the important 
thing to notice is, that these cells are always made at that degree 
of nearness to each other that they would have intersected or 
broken into each other if the spheres had been completed ; 
but this is never permitted, the be^ building perfectly ^t cells 
of wax between the spheres which thus tend to intellect. Hence 
each cell consists of an outer spherical portion ; and of two, 
three, or^more flat surfaces, according as the cell adjoins two, 
three, or more other cells. When one cell rests on throe other 
cells, which, from the spheres being nearly of the same size, is 
very frequently and necessarily the case, the three flat surfaces 
ai^ unit^ into a pyramid ; and this pyramid, as Huber has 
remarked, is manifestly a gross imitation of the three-sided 
pyramidal base of the cell of the hive-bee. . . . 

Reflecting on this case, it occurred to me that if the Meli- 
pona had made its spheres at some given distance from each 
other, and had made them of equal sizes, and had arranged them 
symmetrically in a double layer, the resulting structure would 
have been as perfect as the comb of the hive-bee. Accordingly 
I wrote to Prof. MiBer of Cambridge, and this geometer has , 
kindly read over the following statement, drawn up from his> 
information, and tells me that it is strictly correct. 
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This stsatement having fully home out his theoiyi Mr*. 
Biurwin oootm — 

^ Seaos ^ may ssfely ooncltide tibat, if we could slightly 
modify ^ instfncts alr^y posse^ied by the Mdipoim^ and in. 

mnAi vwry wondakul, thkbeewoidd make a s^cture 
as wondeirAilly as that of the hive-bee. We must sun- 

poee the Idelipocia to have the |>ower of fommig her tmfy 
i yphe?^e *3, and of equal sizes ; and this would not be very sur- 
yrfaitig, seeing that she already does so to a certain eictent, and 
seeing what j^rfectly cylmdrioai burrows mmiy insects make in 
wood, apparently by turning round on a fixed point. We must 
suppose the Melipona to arrange her cells in level layers, as she 
already does her cylindrical cells ; and we must further suppose- 
— and this is the greatest difficuhy— that she can somehow judge 
accurately at what distance to stand from her fellow-labourers 
when several are making their spheres ; but she is already so 
far able to judge of distance that she always describes her 
spheres so as to intersect to a certain extent ; and then she 
unites the points of intersection by perfectly flat surfaces. By 
such modifications of instinct, which in themselves are not very 
wonderful — ^hardly more wonderful than those which guide a 
bird to make its nest, — I believe that the hive-bee has acquired 
through natural selection her inimitable architectural powers.* 

Mr. Darwin next tested this theory by the experiment 
of introducing into beehives plates of wax, and observing 
that the bees worked upon these plates just as the theory- 
required. That is to say, they made their cells by ex- 
cavating a number of little circular pits at equal distances 
from one another, so that by the time the pits^ had ac- 
quired the width of an ordinary cell, the sides of the pits 
intersected. As soon as this occurred the bees ceased to 
excavate, and instead began to build up flat walls of wax 
on the lines of intersection. Other experiments with very 
thin plates of vermilion-coloured wax showed that the 
bees all worked at about the same rate, and on opposite 
sides of the plates, so that the common bottoms of any 
two opposite pits were flat. These flat bottoms ^were 
'situated, as frir as the eye could judge, exactly along the 
planes of imaginary intersection between the basins on 
the opposite sides of the ridge of wax ; * so that if the 
* Origin of Specion, ‘ Cell-making Instinct.* 
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plate of wax had been thick enough to admit of the^oppo* 
site basins being de€|>ened (and widened) into cells, the 
mutual intersection of nd^cmnt as well as oppowU bottoms 
wmild have given rise, as in the ei^enment with the 
thick {date of wax, to the pyramidal bottoms. Eiperi* 
ments with the vennilimi wax also dmwed^^iis Hnb^ had 
previously stated, that a number of indivMual bees work 
by turns at the same cell; for by covering parts of grow- 
ing cells with vermilion wax, Mr. Darwin — 

Invariably found that the odour was most delioatdy didbsed 
by the bees-^es delioately as a painter conld have done it with 
b^ brush — by atoms of the ooloured wax having been taken 
from the spot on which it bad been placed, and worked into the 
growing edges of the cells all round. 

Such, omitting details, is the substance of Mr. Darwin’s 
theory. In summary he concludes, — 

The work of construction seems to be a sort of balance 
struck between many liees, all instinctively standing at the 
same relative distance from each other, all trying to sweep 
equal spheres, and then building up, or leaving imgnawed, the 
planes of intersection between these spheres. 

This theory, while serving as a full and simple expla- 
nation of all tlie facts, has, as we have seen, been so fully 
substantiated by observation and experiment, that it de~ 
serves to be regarded as raised to the rank of a completed 
demonstration. It differs from the theory of Buffon in 
two important particulars: it embraces all the facts, 
and supphes a cause adequate to explain them. This 
cause is natural selection, which converts the random 
‘ pressure ’ in Buffon’s theory into a precisely regulated 
principle. Eandom pressure alone could never produce 
the b^utifuUy symmetrical form of the hexagonal cell 
with the pyramidal bottom ; but it could and must have 
produced the intersection of cylindrical cells among pos- 
sibly many extinct species of bees, such as the Melipona. 
Whenever this intersection occurred in crowded nests, it 
must clearly have been of great benefit in securing 
economy of precious wax ; for in every case where a flat 
wall of partition between two adjacent cells did duty 
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instead of a double cylindrical wall of separate cells, there 
wax should have been saved. Thus we can see how 
natural selection would have worked towards the develop- 
ing of an instinct to excavate cells near enough together 
to produce intersection ; and once begun, there is no 
reason why this instinct should not have been perfected 
by the same agency, till we meet with its ideal perfection 
in the hive-bee. For as Mr. Darwin observes, — 

With respect to the formation of wax, it is known that 
bees are often hard pressed to get sufficient nectar ; and I am 
informed by Mr. Tegetmeier that it has been exf)eri mentally 
proved that from twelve to fifteen pounds of dry sugar are con- 
sumed by a hive of bees for the secretion of a j)ound of wax ; so 
that a prodigious quantity of fluid nectar must be collected and 
consumed by the bees in a hive for the 8eci*etion of the wax 
necessary for the construction of their combs. Momover, many 
bees have to remain idle for many days during the process of 
secretion. . . . Hence it would continually be more and more 
advantageous to our humble-l)ee8 if they were to make theii’ 
cells moi*e and more regular, nearer together, and aggi'egated into 
a mass, like the cells of Melii)ona ; for in this case a large part, 
of the lK)unding surface of each cell would serve to bound the 
adjoining c<‘ll, and much lalwur and wax would be saved. 
Again, from the same cause, it would be advantageous to the 
Melipona if she wore to make her ceDs closer together, and 
more regular in every way than at presemt ; for then, Jis we 
have seen, the spherictil surfaces would wholly disiippear and be 
replaced by plane suifaces ; and the Melipona would make a 
comb as pkfect as that of the hive-l)ee. Beyond th^B sbige of 
peifection in architecture, natural selection could not lead ; for 
the comb of the hive-bee, as far as we can see, is absolutely 
perfect in economising labour and wjix. 

The problem, then, as to the origin and perfection of 
the cell-making instinct ap];>ears thus to have been fully 
and finally solved. I shall now adduce a few facts to show 
that while the general instinct of building hexagonal 
cells has doubtless been acquired by natural selection in 
the w^ay just explained, it is nevertheless an instinct not 
wholly of a blind or mechanical kind, but is constantly 
under the control of intelligent purpose. Thus Mr. Darwin 
observes, — 
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It was really curious to note in cases of ilifficulty, as when 
two pieces of comb met at an angle, how often the bees would 
pull down'and rebuild in different ways the same cell, some- 
times recurring to a shape which they had at finst rejected.’ 

Again, Huber saw a bee building, upon#the wax which 
had already been put together by her comrades. But ahe 
did not arrange it properly, or in a way to continue the 
design of her predecessors, so that her building made an 
undesirable corner with theirs. ‘ Another bee perceived 
it, pulled down the bad work before our eyes, and gave 
it to the first in the requisite order, so that it might 
exactly follow the original direction.’ Similarly, to quote 
Buchner, — 

All the colls have not the same sha]^, as would he the case 
if tlie Ik^os in building worked aceordiug to a perfectly instinctive 
and unchangeable plan. Tliei'e ar(^ veiy manifold changes and 
iiTOgiiliiritieB. Almost in €)vor}^ comb irregular and unfinished 
cells are to ho foun<l, especially where the several divisions of a 
comb come together. Th<i snudl arcliitects do not begin their 
comb froin a single centre, but begin building from many differ- 
ent points, so as to progi’ess as rapidly as possible, and so that 
the greatest number may work simultaneously ; they tlierefore 
})iiild from above dovtaiwurds, in the shape of flat truncated 
cones or lianging pyi'fimids, and these seveml jx)rtiuns ai'e after- 
wards unite(i together during the winter building. At these 
]mt« of junction it is impossible to avoid irregular cells betwenm 
the pressed together or unnaturally lengthened ones. The 
same is ^aie more or h*K.s of the passage' cells, which are made 
to unite the large cells the so-called drone wax with the 
smaller on(‘s of the working 1 >ch‘h, and which are generally 
placed in two or thi*ee rows. The ccdls also which they usually 
build from the combs to the glass walls of their hives, in (;rder 
to hold them up, show somewhat irregular forms. Finally, in 
places where sfxxiial conditions of the situation do not other- 
wise permit, it may l>e observed that the bc^es, far fnim clinging 
obstinatc^ly to their plan, very well undei-stand how to accom- 
modate themselves to circumstancces not only in oell-building, 
but also in making their combe. F. ITuIxt triini to mislead 
their instinct, or mther to put to the jjroof their n^ason and 
cleverness in every possible way, but they always emerged tri- 
umphant from the ordeal. For instance, ho put bet?8 in a hive 


* Origin of Speciei, p. 225 
N 
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which, we have already noticed in the case of certain ants, 
a row of bees is formed, and the bits of moss passed from 
one to another along the line. There is a long passage 
to the nest, through which the moss has to be passed, and 
it is said that at ..the mouth of the tunnel a guard is 
stationed to drive away ants or other intruders. 

Wasps , — These usually construct their nests of wood- 
dust, which they scrape off the weather-worn surfaces of 
boards, palings, &c., and work into a kind of paper with 
their saliva. If they happen to find any real paper, they 
perceive that it so much resembles the product of their 
own manufacture that they utilise it forthwith. The 
wasps do not require any special cells or chambers for the 
storage of honey, as they do not lay up any supply for the 
winter. The cell s which they construct are therefore used 
exclusively for the rearing of larvae. In form these cells 
are sometimes cylindrical or globular, but more usually 
hexagonal, like those of the hive-bee. Although the 
mode of building is different from that employed by the 
bees, tluire can be little doubt that if it were as care- 
fully investigated Mr. Darwin’s theory of transition from 
the cylindrical to the hexagonal form would be found to 
apply here also, seeing that both forms so frequently 
occur in the same nest. 

The Masoii^Wasp , — The habits of this insect are de- 
scribed by Mr. Bates. It constructs its nest of clay. Each 
pellet that the insect brings it lays on the top of its nest- 
wall, and then spreads it out with its jaws, and treads it 
smooth with its feet. Tlie nest, which is suspended on the 
branch of a tree, is then stocked with spiders and insects 
paralysed by stinging. The victims, not being wholly 
deprived of life, keep fresh until required as food of the 
developing larvie. 

The Butcher- Wasps , — These also paralyse their prey 
in a similar manner, and f )r a similar purpose. Fabre 
removed from a so-called sph ex-wasp a killed grass- 
hopper, which it was conveying to its nest and had 
momentarily laid down at the mouth of the burrow — as 
these insects always do on returning with prey, in order 
to see that nothing has intruded into the burrow during 
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their absence. Fabre carried the dead or paralysed 
grasshopper to a considerable distance from the hole. 
On coming out the insect searched about until it found 
its prey. It then again carried it to the moutli of its 
burrow^ and again laid it down while it once more went 
in to see that all was right at home. • Again Fabre 
removed the grasshopper, and so on for forty times in 
succession — the sphex never omitting to go through its 
fixed routine of examining the interior of its burrow 
every time that it brought the prey to its mouth. 

Mr. Mivart, in his ‘ Lessons from Nature,’ points to the 
instinct of this animal in the stinging of the ganglion of 
its prey as one that cannot be explained on Mr. I)ai*wan’s 
theory concerning the origin of instincts. In my next 
work, which will have to deal with this theory, I shall 
consider Mj-. Mivart 's difficulty, and also the difficulty first 
jK>inted out by Mr. Ihowin himself as to why neuter 
insects, separated as tliey appear to be from the possi- 
bility of communicating by heredity any instinctive 
acquirements of the indiridual to the sj)ecieB, should 
present any instincts at all. 


Oeneral Intellir/ence. 

Beginning with Sir John Lubbock’s observations on 
this head, I shall first quote his statements with regard to 
way-finding - 

1 have fonnd, lie says, that some bees are much more intel- 
ligent in this resjM^ct than otliers. A l>cc which I had fed 
several times, and which hful flown alx)ut in the room, found its 
way out of the glass in a quarter of an hour, aiid wffien put in a 
second time came out at once. Another l)ee, when I closed the 
postern door, used to come round to the honey through an 
open window. 

Bees seem to me much less clever in finding things than I 
had expected. One day (April 14, 1872), when a numW of 
them were very busy on some barberries, I put a saucer with 
some honey between tw^o bunches of flowers ; these were re- 
peatedly visited, and were so close that there was hardly n>om 
for the saucer betweeen them, yet from 9.30 to 3.30 not a 
single bee took any notice of the honey. At 3.30 I put some 
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honey on one of the bunches of flowei-s, and it was eagerly 
guck^ by the bees ; two kept continually returning till past 
five in the evening. 

One day when I came home in the afternoon I found that 
at least a hundred bees had got into my room through the pos- 
tern and were pn the window, yet not one was attracted by an 
open jar of honey which stood in a shady comer about 3 feet 
6 inches from the window. 

One day (29th April, 1872) I placed a saucer of honey close 
to some forget-me-nots, on which bees were numerous and 
busy ; yet from 10 a. m. till 6 only one bee went to the honey. 

1 put some honey in a hollow in the garden wall opposite 
the hives at 10.30 (this wall is about five feet high and four 
feet from the hives) ; yot the bees did not find it during the 
whole day. 

On the 30th March, 1873, a fine sunshiny day, when the 
bees were very active, I placed a glass containing honey at 9 in 
the morning on the wall in front of the hives ; but not a single 
bee went to the honey the whole day. On April 20 I tried the 
same experiment, with the same result. 

September 19. — At 9.30 I placed some honey in a glass 
about four feet from and just in front of the hive ; but during 
the whole day not a bee observed it. 

As it then occurred to mo that it might be suggested that 
there wiis something al)oiit tliis honoy wliich rendered it unat- 
tractive to the bees, on a following day I placed it again on the 
top of the wall for three hours, during which not a single bee 
came, and then moved it close to the alighting-board of the 
hive. It remained unnoticed for a quarter of an hour, when 
two bees observed it ; and others soon followed in considerable 
numbers. ... On the whole, wasps seem to me moi4 clever in 
finding their way than l>eea. I tried wasps with the glass 
mentioned on p. 124 [i.c. the bell-jar], but they had no diffi- 
culty in finding their way out. 

We shall now conclude this risum^ of Sir John 
Lubbock’s observations by quoting two other passages 
bearing on the general intelligence of bees and wasps : — 

The following fact struck me as rather remarkable. The 
wasp already mentioned at the foot of p. 1 35 one day smeared 
her wings with syrup, so that she could not fly. When this 
happened to a bw, it was only necessary to carry her to the 
alighting-board, when she was soon cleaned by her comrades. 
But I did not toow where this wasp’s nest was, and therdbre 
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<could not pursue a similar course with her. At first, then, I was 
afraid that she was doomed. I thought, however, that I would 
wash her, fully expecting, indeed, to terrify her so much that 
she would not return again. I therefore caught her, put her in 
a bottle half full of water, and shook her up well till tiie honey 
was washed off. I then transferred her to a dy bottle and put 
her in the sun. When she was dry I let her out, and she at 
once flew to her nest. To my surprise, in thirteen minutes she 
returned, as if nothing had happened, and continued her visits 
to the honey all the afU^moon. 

This experiment interested me so much that I repeated it 
with another marked w^asp, this time, however, keeping the 
wasp in the water till she w’as quite motionless and insensible. 
When taken out of the water she soon recovered ; I fed her ; 
she went quietly away to her nest as usual, and returned after 
the usual al>sence. The next morning this wasp was the first 
to visit the honey. 

I was not able to watch any ol' the above-mentioned wasps 
for more than a few days ; but I kept a specimen of Pollstea 
GaUica for no less than nine months. 

This is the wasp which has already been alluded to 
under the heading ‘ Memory ; ’ bat it is evident that the 
capacity wliich the insect displayed of becoming tamed 
imjilies no small degree of general intelligence; its 
hereditary instincts were conspicuously modified by the 
individual experiences incidental to its domestication. 

The remaining passages that deserve quotation are the 
following : — 

It is^sometimes said of bees that those of one hive all know 
one another, and immediately recognise and attack any intruder 
fi-om another hive. At first sight this certainly implies a great 
deal of intelligence. It is, however, ^wssible that the bees of 
particular hives have a particular smell. Thus Langshaft, in 
his interesting * Treatise on the Honey-Bee,’ says : * MemlKiiTS of 
different colonies appear to recognise their hive companions by 
the sense of smell ; and I believe that if colonies are sprinkled 
with scented sj’rup, they may generally bo stifely mixed. More- 
over, a bee returning to its own hive with a load of tnjjtsure is 
a very different creature from a hungry marauder ; and it is 
said that a bee, if laden with honey, is allowed to enter any 
hive with impunity.’ Mr. Langshaft continues, ‘ There is an 
air of roguery about a thieving bee which, to the expert, is as 
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characteristic as are the motions of a pickpocket to a skilful 
policeman. Its sneaking look, and nervous, guilty agitation, 
once seen, can never be mistaken.* It is, at any rate, natural that 
a bee which enters a wrong hive by accident should be much 
surprised and alarmed, and would thus probably betray he^lf. 

On the whole, then, I do not attach much importance to 
their recognitiod of onfe jinother as an indication of intelligence. 

Since their extreme eagerness for honey may be attributed 
rather to their anxiety for the common weal than to their desire 
for personal gratification, it cannot fairly be imputed as greedi- 
ness ; still the following scene, one which most of us have wit- 
nessed, is incompatible surely with much intelligence. The sad 
fate of their unfortunate companions does not in the least deter 
others who approach the tempting lure fi*om madly alighting 
on the bodies of the dying and dead, to share the same miserable 
end. No one can understand the extent of their infatuation 
until he has seen a confectioner’s shop assailed by myriads of 
hungry bees. I have seen thousands strained out from the 
syrup in which they had perished ; thousands more alighting 
even uj)on the boiling sweets, the floor covered and windows 
darkened with bees, some crawling, others flying, and others 
still, so completely besmejired as to be able neither to crawl nor 
fly, not one in ten able to carry home its ill-gotten spoils, and 
yet the air filled with new hosts of thoughtless comers. 

Passing on now to the statements of other observers, 
Huber first noticed the remarkable fact that wlien bee- 
hives are attacked by the death’s-head moth the bees 
close the entrance of their hive with wax and propolis to 
keep out the marauder. The barricade, which is built 
immediately behind the gateway, completely stops it up 
— only a small hole being left large enough to admit a 
bee, and therefore of course too small to admit the moth, 
Huber specially states that it was not until the beehives 
had been repeatedly attacked and robbed by the death’s- 
head moth, that the bees closed the entnmce of their hive 
with wax and propolis. Pure instinct would have induced 
the bees to provide against the first attack. Huber also 
observed that a wall built in 1804 against the death’s- 
head hawk-moth was destroyed in 1805. In the latter 
year there were no death’s-head moths, nor were any seen 
during the following. But in the autumn of 1807 a large 
number again appeared, and the bees at once protected 
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themselves against their enemies. The bulwark was de- 
stroyed again in 1808. 

Again, Huber (Joe. dty tom. ii., p. 280) gives a case 
of ajiparent exercise of reason, or power of inference 
from a particular case to other and general cases. A 
piece of ox)mb fell down and was fixed jn itaciew position by 
wax. The bees then strengthened the attachments of 
all the other combs, clearly because they inferred that 
they too might be in dang^n* of falling. This is a very 
remarkable case, and leads Huber to exclaim, ‘ I admit 
that I was unable to avoid a feeling of astonishment in 
the presence of a fact from which the ])urest reason seemed 
to shine out.’ 

A closely similar, and therefore corroborative case of 
an even mon* remarkable kind is tlms narrated in Watson’s 
‘ Reasoning Pow(‘r of Animals ’ { p. 448) : — 

Dr. Brown, in his book on iho bee, gives another illustration 
of the reasoning power of l>eos, uljservotl by a friend of liis. A 
centre comb in a hive, l)eing ovei’burdened with honey, had 
parted from its fastenings, and was pressing against another 
comb, so as to prevent the passiige of the hoes between thorn. 
This accident excited great bustle in the colony, and as soon as 
their proceedings could be observed, it was found that they had 
constriu^tefi two horizontal beams betwetm the two combs, and 
had removed enough of the honey and wax al)ove them to admit 
the pasaigeof a lx'.e, while the detached comb had l)e(m secured 
by auothei‘ Ixmrn, and fastened to the window with sj>are wax. 
But what was most remai-kjible was, that, when the comb wjis 
thus tixdd, they removed the hori7X)ntal l)eams first con stnujUnl, 
as being of no further use. The whole occupation took alK)ut 
ten days. 

Again, Mr. Darwin’s MS. quotes from Sir B. Brodie s 
‘ Psychological Inquiries ’(1854, p. 88) the following case, 
which is analogous to the abovcq except that the supports 
required had to he made in a vertical instead of in a 
horizontal direction : — 

On one occasion, when a large portion of the honeycomb 
had been broken off, they pursued another course. The frag- 
ment had somehow become fixed in the middle of the hive, and 
the bees immediately began to erect a new structure of comb on 
the floor, so placed as to form a pillar supporting the fragment, 
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preventing its further desceut. They tiien filled up the 
space above, joining the comb which had become detached to 
tWt team whidi it had been separated, and they concluded 
their labours by removing the newly constructed comb below, 
thus proving that they hfiS intended it to answer a merely tem- 
porary purpose. ^ 

Similarly, Dr. i)zierzon, an experienced keeper of 
bees, and the observer who first discovered the fact of their 
parthenogenesis, makes the general remark, — 

The cleverness of the bees in repairing perfectly injuries to 
their cells and combs, in supporting on pillars pieces of their 
building accidentally knocked down by a hasty push, in fasten- 
ing them with rivets, and bringing everything again into proper 
unity, making hanging bridges, chains, and ladders, compels our 
astonishment. 

Lastly, as still further corroboration of such facts, I 
shall quote the following from Jesse’s ‘ Gleanings : ’ ^ — 

Bees show great ingenuity in obviating the inconvenience 
they experience from the slipperiness of glass, and certjiinly 
beyond what we can conceive that mere instinct would enable 
them to do. I am in the habit of putting small glass globes on 
the top of my straw hives, for the purpose of having them filled 
with honey ; and I have invariably found that before the bees 
commence the construction of combs, they place a great number 
of spots of wax at regular distances from each other, which 
serve as so many footstools on the slipj>ery glass, each bee 
resting on one of these with its middle pair of legs, while the 
fore claws were hooked with the hind ones of the b^ next above 
him; thus forming a ladder, by means of which the* workers 
were enabled to reach the top, and begin to make their combs 
there. 

Herr Kleine, in bis pamphlet on Italian Bees and Bee- 
keeping (Berlin, 1855), says that on substituting during 
the absence of the bees a hive filled with empty comb for 
their own hive, the returning bees exhibit the utmost 
perplexity. As the substituted hive stands in the exact 
spot previously occupied by their own hive, the return- 
ing bees fly into it without observing the change. But 
finding only empty combs inside, * they stop, do not know 

* Vol. L, pp. 22~8 (3ra ed.). 
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'There they axe, come out of the hole again without 
depositing their loads, fly off, look most carefully round 
the stand to assure themselves that they have made no 
mistake, and go in once more when convinced that they 
are at the right place. The same thing is repeated over 
and over again, until the bees at last bow to the incom- 
prehensible and unavoidable, lay down their loads, and 
set to work at those tasks made necessary by the new 
circumstances of the hive. But as all the newly arriving 
bees behave in similar fashion, the disturbance lasts till 
late in the evening, and the uncertainty and anxiety of 
the bees is so great that the bee-master cannot contem- 
plate it without deep sympathy.’ Under such circum- 
stances the bees take quickly to a substituted queen ; ‘ for 
the feeling of the first comers that they have no right to 
the new dwelling, having, as they suppose, made some 
inexj)licable mistake which they cannot remedy, prevents 
them from feeling any hostility to the new queen which 
they find ; they j^robably consider themselveB as merely on 
sufferance, and feel that they should be grateful that no 
action is taken against them for their illegal entry, as 
generally happens in bee-experience.’ Hence the writer 
adopts this device when he desires to exchange or substi- 
tute queens. 

Buchner, after alluding to this case, supi>lcments it 
with the following : — 

Thg wind threw down from the stjind of a l>ee-ma8ter — a 
friend of the author’s, whose name will soon l>ecome known- - 
a straw beehive, the inmates of which were surprised in full 
work, and no small disorder in the interior was the result. The 
owner repaired the hive, put the loose comb back in its phice, 
and replaced it in such a maniier that the wind could not again 
catch it, hoping that the accident would have no further results. 
But when he examined the hive a few diiys later, he found that 
the bees had left their old home in the lurch, and had tried to 
enter other hives, clearly because they could no longer trust the 
weather, and feared that the terrible accident might again be- 
fall them. 

Dr. Erasmus Darwin, in his * Zoonomia,’ asserts that 
bees, when transported to Barbadoes, where there is no 
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winter^ cease to lay up honey. In contradiction to this; 
statement, however, Kirby and Spence say, ‘ It is known 
to every naturalist acquainted with the fact, that many 
different species of bees store up honey in the hottest 
climates, and that there is no authentic instance on record 
of the hive-beee altering in any age or climate their 
peculiar operations.^ 

On the other hand, more recent observation has shown 
that Dr. Darwin’s statement is probably correct. For, 
according to a note in Nature,^ European bees, when trans- 
ported to Australia, retain their industrious habits only 
for the first two or three years. After that time they 
gradually cease to collect honey till they become wholly 
idle. In a subsequent number of the same periodical 
(p. 411) a correspondent writes that the same fact is 
observable with bees transported to California, but is 
obviated by abstracting honey as the bees collect it. 

There seems to be no doubt that bees and wasps are 
able to distinguish l)etween persons, and even to recog- 
nise those whom they are accustomed to see, and to 
regard as friends. Bee-masters who attend much to their 
bees, so as to give the insects a good chance of knowing 
them, are generally of the opinion that the insects do 
know them, as shown by the comparatively sparing use of 
their stings. Again, many instances might bn quoted, 
such as that given by (xuerinzius,- who allowed a species 
of wasp native to Natal to build in the dooiposts of his 
house, and who observi^d that although he often inh-rfered 
with the nest, he was only once stung, and this by a 
young wasp ; while no Cafifre could venture to approach 
the door, much less to pass through it.^ This power of 
distinguishing between persons indicates a higher order 
of intelligence than we might have erpected to meet 
with among insects ; and, according to Bingley, bees wiU 
not only learn to distinguish persons, but even lend them- 
selves to tuition by those whom they know. For he says, 

* Vol. xvii., p. 373. 

* See Brehni, Thurleheriy ix., p. 262. 

* An exactly similar case is recorded by Stodmann in his Travels in 
Surinam, ii., p. 286, 
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Wildman, whose reroarks on the manap;ement of 
bees are well known, possessed a secret by wliich he could 
at any time cause a hive of bees to swarm upon liis head, 
shoufders, or body, in a most surprising manner. He 1ms 
been seen to drink a glass of wine witli tjie bees all over 
his head and face more than an inch deep; several fell 
into the glass, but did not sting him. He could even 
act the part of a general with them, by marshalling them 
in battle array on a large table. Then he divided them 
into regiments, battalions, and companies, according to 
military discipline, waiting only for his word of command. 
The moment he uttered the word march ! they began to 
march in a very regular manner in rank and file, like 
soldiers. To these, his Lilliputians, he also taught so 
much politeness that they never attempted to sting any 
of the numerous company which, at different times, re- 
sorted to {uimire this singular spectacle.’^ 

Huber’s observation, since amply confirmed, of bees 
biting holes through the base of corollas in order to get 
at th(‘ honey which the length of the corollas prevent 
them from reaching in the ordinary way, also seems to 
indicate a ratiomd adjustment to unusual circumstances. 
For the bees do not resort to this expedient until they 
find from trial that they cannot reach the nectiir from 
above ; but having once ascertained this, they forthwith 
proceed to pierce the bottoms of all the flowers of tlie 
same tspecies. From an interesting at count by Mr. 
Francis Darwin ^ (unfortunately too long to quote) it 
appears that, even when the nectar may be reached from 
above, bees may still resort to the expedient of biting 
through corollas in order to save time. 

In connection with biting holes in corollas I may quote 
an observation communicated to me by a correspondent, 
Sir J. Clarke Jervoise. Speaking of a humble-bee, he 
says : ‘ I watched him into the flower of a foxglove, and, 
when out of sight, I closed the lips of the flower with my 
finger and thumb. He did not hesitate a moment, but 
cut his way out at the further end as if he had been 
served the same trick before. I never did it.’ 

‘ Naiv/te^ ix., j). 189. 
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Bees axe highly particular in the matter of keeping 
their hives pure, and their sanitary arrangements often 
exhibit intelligence of a high order. 

The following is quoted from Buchner {ioc. dt.^ p. 
248 ):- ^ . 

Impure air within the hive is that which the bees must 
above all things fear and avoid, for with the pressure together 
of so many individuals in a comparatively small space, it would 
not only bo directly harmful to individu^ bees, but would pro- 
duce among them dangerous diseases. They therefore also never 
void their excrements within, but always outside the hiva 
While this is very easy to do in summer, it is, on the contrary, 
very difficult in the winter, when the bees sit close together 
and generally motionless in the upper part of the hive, and 
when, from impm*e air and foul evaporations, as well as from 
bad and insufficient food, dysentery-like diseases break out 
among them, and often carry off the whole community in a brief 
space of time. In such cases they utilise the first fine day to 
relieve themselves, and in the spring they take a long geneml 
cleansing flight. But they also know how to take advantage of 
special circumstances so as to perform the process of purification 
in the way least harmful to the hive. Herr Heinrich Lehr, of 
Darmstadt, a boe-keeping friend of the author, hiis sent the fol- 
lowing communication : — Diuing an epidemic of dysentery in 
winter, from which most of his hives suffered (as the bees were 
no longer able to retain their excrements), one nivo suffered less 
than the others. Exact investigation sliowed that this hive was 
soiled all over at the back with the excrement of the bees, and 
that the inmates had here made a kind of drstin. On this spot 
a little opening had been made by the falling off of the covering 
clay, which led directly to the upj)er pai-t of tlie hive, where the 
bees wei'e accustomed U) sit together during the winter. This 
excellent opportunity, whereby they could I'each in the shortest 
way an otherwise difficult object, and one rendered complicated 
by circumstances, did not escape them. 

It sometimes happens that mice, slugs, &c., enter 
a beehive. They are then killed and covered with a 
coating of pro|x>lis. Eeaumiir says ‘ that he once saw a 
snail enter a hive in this way. The hard shell was an 
effective protection against the stings of the bees, so the 
insects smeared round the edges of the shell with wax and 
* See Kirb^ ajid vol. il, ji. 229. 
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resin, fastening down the animal to the wall of the liive, 
80 that it died of starvation or want of air. If the en- 
casing of an animal (such as a mouse) with propolis is 
not sufficient to prevent its putrefaction, the bees gnaw 
away all the putrescible parts of the carcass and carry 
them out of the hive, leaving only the skeleton behind. 
The dead bodies of their companions are also carried out 
of the hive and deposited at a distance. There is no 
question about this fact (which it will be remembered is 
analogous to that already mentioned in the case of ants) ; 
according to Buchner, however, bees not only remove their 
dead, but also, occasionally at. least, bury them. But as 
he gives very inadequate evidence in support of this asser- 
tion, we may safely set it aside as insufficiently proven. 

Buchner, however, gives an admirable summary, and 
makes some judicious remarks on the well-known and 
highly remarkable habit which bees practise for the 
obvious puq)ose of ventilating their hives. As this 
account gives all the facts in a brief compass, I cannot do 
better than quote it; — 

Very interesting, and closely connected with this character- 
istic of cleanliness, is the conduct of the so-called ventilating- 
bees, which have to take care that in summer or hot weather the 
air necessjiry for respiration of the betv; in the interior of the 
iiire is renewed, and the too high tem]:)erature coeled down. 
The latter precaution is n(*ceKsary, not only on account of the 
l>ee 8 working within the hive, to whom, as alreaily said, a tem- 
perature risen Ixjyond a cerUiin j)oint would be intolenible, but 
also to guard against the melting or softening of the wax. The 
bees charged with the care of the ventilation divide themselves 
into rows and stages in regular order through all parts of the 
hive, and by swift fanning of their wings send little currents of 
air in such fashion that a powerful stream or change of air 
|)as 8 es through all parts of the hive. Other bees stnnd at the 
mouth ot the hive, which fan in the same way and considerably 
accelerate the wind from within. The current of air thusciiused 
is 80 strong that little bits of j)aper hung in front of the mouth 
are rapidly moved, and that, according to F. Huber, a lighted 
match is extinguished. The wind can l)e distinctly felt if the 
hand be held in front. 

The motion of the wings of the ventilating bees is so rapid 
that it is scarcely perceptible, and Huber saw some bees working 
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their wings in this way for five-and-twenty minutes. When 
they are tired they are relieved by others. According to Jesse, 
the bees in very hot weather, in spite of all their efforts, are 
unable to sufficiently lower the temperature, and prevent the 
melting of some of the wax ; they then get into a condition of 
great excitemeiit, and It is dangerou.H to approach them. In such 
a case they also try to mend matters by a number leaving the 
hive and settling in large masses on its surface, so as to protect 
it as much as })Ossible from the scorching rays of the sun. 

Although the described plan of ventilation is remarkable 
enough in itself, it is yet more remarkable in that it Ls clearly 
only the result of bee-keeping, and is evoked by this misfortune. 
For thei'e could be no need of such ventilation for bees in a 
state of nature, whose dwellings in hollow trees and clefts of 
rocks leave nothing to he desired as to roominess and airiness, 
while in the narrow tirtificial hive this need at once comes out 
strongly. In fact, the fanning of the bees almost entirely ceiised 
when Huber brought them into large hives five feet high, in 
which there was plenty of air. It follows, therefore, that the 
fanning and ventilating can have absolutely nothing to do with 
an inborn tendency or instinct, but have been gi'adually evoked 
by necessity, thought, and (experience. 

As the following observation on the cautious sagacity 
of wasps is, so far as 1 am aware, new, and as it certainly 
does not admit of mjil-observation, I introduce it on the 
authority of a correspondent, the Rev. Mr. J. W. Mossman, 
who writes from TaiTingtx)n Rectory, Wragby. He found 
an apple in his orcliard which had fallen from §, tree in 
appJirently good condition ; but on taking it up "observed 
that it was little more than a shell filled wath wasps. 
Giving the apple a shake, he saw a wasp slowly emerging 
from a single small aperture in the rind : — 

This aperture was sufficient, and only just sufficient, to admit 
of the ingress or egress of a single wasp. The circumstance 
which struck me as very remarkable was this — ^that the wasp 
did not make its way through the aperture with its head first, 
as I should have expected, but with its tail, darting out its 
ating to its utmost e:!^nt, and brandishing it furiously. In this 
manner it came out of the apple backwards. Then, finding itself 
in the open air upon the outer surface of the apple, it turned 
round, and without any attempt to molest me, flew off in the 
usual way. The moment this first wasp had emerged, the sting 
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and tail of another was seen protruding. This, too, I watched 
with much interest, and exactly the same process was I'ejwated 
as in the case of the first. I held the apple in my hand until 
some ten or a dozen wasps had made their exit in the same 
identical manner in each individual case. I then threw down 
the apple, inside of which, however, there were still apparently 
a good many wasps. 

It seem^ to me at the time, and I have always felt since, 
that the wasps coming out of the apple backwards, brandishing 
their stings as a defensive weapon against possible enemies, 
whom of course they were not able to see, was an evidence of 
w'liat would be called thought and reflection in the case of 
human beings. It seems to me that these wasps must have re- 
flected that if they came out of the nan*ow aj>erture in the apple, 
which was their only possible means of ready egress, in the 
usual manner, hcmd first, they might bo taken at a disadvantage 
by a possible enemy, and destroyed in detail. They, therefore, 
with gi'eat prudence and foi'esight, came out of the apple back- 
wards, protecting themselves by rneans of their chief offensive 
and defensive weapons, their stings, which, according to their 
normal method of locomotion, would have been useless to them 
as long as they were making their exit. 

With regard to the tactics displayed by bunting wasj)s 
I may quote the following cases : — 

Mr. Seth Green, writing to the New York World of May 
14, says that one morning when he was watching a spider’s 
nest, a wasp alighted within an inch or two of the nest, on the 
side opf^site the opening. Creeping noiselessly around towanls 
the entrance of the nest the wasj> stopj>od a little short of it, 
and for a moment remained j>erfectly quiet ; then reacliing out 
one of his antennae ho wriggled it before the opening and with- 
di*ew it. This overture had the desired effect, for the boss of 
the neat, as large a spider as one ordinarily sees, came out to 
see what was wrong and to set it to rights. No sooner had the 
spider emerged to that point at which he was at the worst dis- 
advantage than the wasp, with a quick movement, thrust his 
sting into the lx)dy of his foe, killing him easily and almost in- 
stantly. The experiment was repeated on the part of the wasp, 
and when there was no response from the inside he became 
satisfied, probably, that he held the fort At all events, he pro- 
ceeded to enter the nest and slaughter the young spiders, which 
were afterwards lugged off one at a time. 

O 



Mr. Belt, in his work already frequently quoted, 
gives the following account of a struggle which not un- 
frequent ly occms between wasps and ants for the sweet 
secretion of ‘ frog-hoppers : ’ — 

Similai'ly as, on the savannahs, I had observed a wasp at- 
tending the honey-glands of the buirs-hom acacia along with 
the ants ; so at Santo Domingo another wasp, belonging to quite 
a different genus {Nectarina)^ attended some of the clusters of 
frog-hoppers, and for the possession of others a constant skir- 
miSiing was going on. The wasp stroked the young hoppers, 
and sipped up the honey when it was exuded, just like the ants. 
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When an ant came up to a cluster of leaf^hoppers attended hj 
a wasp, the latter would not attempt to grapple with its riral 
on the leaf, but would fly off and hover over the ant ; then 
when its little foe was well exposed, it would dart at it and 
strike it to the ground. The ac^n was so quick that I could 
not determine whether it struck with its forefeet or its jaws ; 
but I think it was with the feet. I often saw a wasp trying to 
clear a leaf from ants that were already in full possession of a 
cluster of leaf-hoppers. It would sometimes have to strike 
three or four times at an ant before it made it quit its hold jind 
feill. At other times one ant after the other would be struck 
off with great celerity and ease, and I fancied that some wasps 
were much cleverer than othera. In those cases where it suc- 
ceeded in clearing the leaf, it was never left long in peace ; for 
fresh relays of ants were continually arriving, and generally 
tired the wasp out. It would never wait for an ant to got near 
it, doubtless knowing well that if its little rival once fastened 
on its leg, it would be a difficult matter to get rid of it again. 
If a wasp first obtained possession, it was able to keep it ; for 
the first ante tliat came up were only pioneers, and by knocking 
these off, it prevented them from returning and scenting the 
trail to communicate the intelligence to others. 

Dr. Erasmus Darwin records au observation ‘ Zoo- 
nomia,’ i., p. 183) which, from having since been so widely 
quoted, deserves to be called classical. He saw a wasp 
upon the ground endeavouring to remove a large fly which 
was too heavy for it to carry off. The wasp cut off the 
head and abdomen, and flew away with the thorax alone. 
The wiijd, however, catching the wings of this portion 
made it still too unwieldy for the wasp to guide. It 
therefore again alighted, and nipped off first one wing 
and then the other, when it was able to fly off with its 
booty without further difficulty. 

This observation has since been amply confirmed. I 
shall quote some of the confirmatory cases. 

Mr. K. S. Newall, F.K.S,, in Nature^ vol. xxi., p. 494, 
says : — 

Many years ago I was examining an apple tree, when a waap 
alighted on a leaf which formed a caterpillar's nest neatly rolled 
up. The wasp examined both ends, and finding them closed, it 
soon' clipped a hole in the leaf at one end of the nest about one- 
eighth of an inch in diameter. It then went to the other end 
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and made a noise which frightened the caterpillar, which came 
rushing out of the hole. It was immediately seized by the wasp, 
who finding it too large to carry off at once, cut it in two and 
went off with his game. I waited a little and saw the wasp 
come back for the other half, with which it also flew away. 

Again, Biic\iner {loc. dt, p. 297) gives the following 
account in the words of his infonnant, Herr H. Lowenfels, 
who himself witnessed the incident : — 

I here found a robber- wasp busied in lifting from the ground 
a large fly which it had apparently killed. It succeeded indeed 
in its al/tempt, but had scarcely raised its prey a few inches above 
the ground when the wind caught the wings of the dead fly, 
and they be^an to act like a sail. The wasp was clearly unable 
to resist this action, and was blown a little distance in the 
direction of the wind, whereupon it let itself fall to the ground 
with its prize. It now made no more attempts to fly, but with 
eager industry pulled off with its teeth the fly’s wings which 
hindered it in its object. When this was quite done it seized 
the fly, which was heavier than itself, and flew off with it un- 
troubled on its journey through the air at a height of about five 
feet. 

Biichner also records the two following remarkable 
observations, which from being so similar corroborate one 
another. The first is received from Herr Albert Schliiter, 
who writing from Texas says that he there saw a cicada 
pursued by a large hornet, which threw itself upon its 
prey and seemed to sting it to death : — 

Tlie murderer walked over its prey, which was considerably 
larger than itself, grasped its body with its feet, spread out its 
wings, and tried to fly away with it. Its strength was not 
sufficient, and after many efforts it gave up the attempt. Half 
a minute went by ; sitting astride on the corpse and motionless 
— only the wings occasionally jerking — it seems to reflect, and 
indeed not in vain. A mulberry tree stood close by, really only 
a trunk — for the top had been broken off, clearly by the last 
flood — of about ten or twelve feet high. The hornet saw this 
trunk, dragged its prey toilsomely to the foot of it, and then up 
to the top. Arrived thereat, it rested for a moment, grasped 
its victim firmly, and flew off with it to the prairies. That which 
it was unable to raise off the ground it could now cany easily 
once high in the air. 
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The other instance is as follows : — 

Th. Meenan (* Proc. of the Acad, of Nat./ Philadelphia, Jan. 
22, 1878) observed a very similar case with Fe«jt>a maculata. 
He saw one of these wasps try in vain to laise from the ground 
a grasshopper it had killed. When all its efforts proved to be 
in vain, it pulled its prey to a maple tree, about thirty feet off, 
mount^ it with its pme, and flew away from it. * This/ adds 
the writer, ‘was more than instinct. It was reflection and 
judgment, and the judgment was proved to be conect.' 

Depriving bees of their antenna9 has the effect of pro- 
ducing an even more marked bewilderment than results 
from this operation in the case of ants. A queen thus 
mutilated by Huber ran about in confusion, droi)ping her 
eggs at random, and appeared unable to take with preci- 
sion the food that was offered her. She showed no resent- 
ment to a similarly mutilated stranger queen that was 
introduced : the workers also heeded not the mutilated 
stranger ; but when an uuriiutilated stranger was intro- 
duced they fell upon her. W^hen the mutilated queen 
was allowed to escape, none of the workers followed. 
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CHAPTER V. 

TERMITES. 

The habits of the Termites, or so-called White Ants, 
have not been so closely studied as they deserve. Our 
chief knowledge concerning them is derived from the 
observations of Jobson, in his ‘ History of Gambia ; ’ 
Bastian, in ‘The Nations of Eastern Asia;’ Forsteal, 
Lesp^s, Konig, Sparman, Hugen, Quatrefages, Fritz 
Muller, and most of all, Smeathman, in ‘Philosophical 
Transactions,’ vol. Ixxi. In Afiica these insects raise their 
hills to a height of between ten and twenty feet, and con- 
struct them of earth, stones, pieces of wood, <fec., glued to- 
gether by a sticky saliva. The hills are in the form of a cone, 
and so strong that it is said the buffaloes are in the habit of 
using them as watch-towers on which to post sentries, and 
that they will even support the weight of an elephant. 
The gro\^h of these gigantic mounds is gradual, increas- 
ing with the increase of the population. FVom the mound 
in all directions there radiate subterranean tunnels, which 
may be as much as a foot in width, and which serve as 
roadways. Besides these tunnels there are a number of 
other subterranean tubes, which serve the purpose of 
drainage to carry off the floods of water to which ike nest 
is exposed during tropical showers. Buchner calculates 
that a pyramid built by man on a scale proportional to his 
size would only equal one of these nests if it attained to 
the height of 3,000 feet. The following is this author’s 
description of the internal structxire : — 

These internal arrangements are so various and so com- 
plicated that pages of description might be written there- 
upon. There are myriads of rooms, odds, nurseries, provision 
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< 5 hambers, guard-rooms, passages, corridors, vaults, bridges, 
subterranean streets and canals, tunnels, arched ways, steps, 
smooth inclines, domes, all arranged on a dehnite, co- 

herent, and well-considered plan. In the middle of the build- 
ing, sheltered as far as possible from outside dangers, lies the 
stately royal dwelling, resembling an arched oven, in which the 
royal pair reside, or rather are imprisoned ; for the entrances 
and outlets are so small, that although the workers on ser- 
vice can pass easily in and out, the queen cannot ; for during 
the egg-laying her body swells out to an enormous size, two or 
three thousand times the size and weight of an ordinary worker. 
The queen, therefore, never letives her dwelling, and dies 
therein. Eound the palace, which is at first small, but is later 
enlarged in proportion as the queen increases in size until it is 
at least a yard long and half a yard high, lie the nurseries, or 
cells for the eggs and larvae ; next these the servants’ rooms, or 
cells for the workers which w^ait on the queen ; then sjxicial 
chambers for the soldiers on guard, and, between these, nume* 
roue store-rooms, filled with gums, resins, dried plant-juices, 
meal, seeds, fi uits, worked-up wood, <fec. According to Bett- 
ziech-Beta, there is always in the midst of the nest a large 
common room, which is used either for popular assemblies or as 
the meeting and starting point of the countless passages and 
chambers of the nest. Others are of the opinion that this space 
serves for purposes of ventilation. 

Above and below the royal cell are the rooms of the workers 
and soldiers which are specially charged with the cai^e and de- 
fence of the royal pair. They communicate with each other, os 
well as with the nursery-cells and store-rooms, by means of 
galleries and passages which, as already said, open into the 
commefh room in the middle under the dome. This room is 
surrounded by high, boldly projected arche^l ways, which lose 
themselves further out in the walls of the countless rooms and 
galleries. Many roofs outside and in protect this room and 
the surrounding chambers from rain, which, as already said, is 
drained away by countless subterranean canals, made of clay 
and of a diameter of ten or twelve centimetres. There are 
also, under the layer of clay covering the whole building, 
broad spirally winding passages running from below to the 
highest points, which communicate with the passages of the 
interior, and apparently, as they mainly consist of smooth in- 
clines, serve for carrying provisions to the higher parts of the 
uiest.* 


* Loe, ciUt p. 189. 
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The termites, like many species of true ants, are 
divided into two distinct castes, the workers and the 
soldiers. If a breach is made in the walls of the dome 
the soldiers rush out to meet the enemy, and fight 
desperately with any enemy that they may find. Here, 
again, I cannotMo better than quote Buchner’s epitome 
of facts ; — 

If the assailant withdraws beyond their reach and inflicts no 
further injury, they retire within their dwelling in the course 
of half an hour, as though they had come to the conclusion 
that the enemy who had done the mischief had fled. Scarcely 
have the soldiers disappeared when crowds of workers appear 
In the breach, each with a quantity of ready-made mortar in its 
mouth. As soon as they arrive they stick this mortar round 
the open place, and direct the whole operation with such swift- 
ness and facility that in spite of their great number they never 
hinder each other, por are obliged to stop. During this spec- 
tiicle of apparent restloasiiess and confusion the observer is 
agreeably surprised to see arising a regular wall, filling up the- 
gap. During the time that the workers are thus busied the 
soldiers remain within the nest, with the exception of a few, 
wdiich walk al>out appiutmtly idly, never touching the mortar, 
among the hundreds and thousimds of workers. Nevertheless 
one of them stands on guard close to the wall which is being 
built. It turns gently each way in turn, lifting its head at in- 
tervals of one or two minutes to strike the building with its 
heavy mandibles, making the before-mentioned crackling noise. 
This signal is immediately answered by a loud rustling from the 
interior of the nest and from all the subterranean passages 
and holes. There is no doubt that this noise arises from the 
workers, for as often as the sign is given they work with in- 
creased energy and speed. A renewal of the attack instan- 
taneously changes the scene. ‘At the first stroke,' saye 
Smeathman, ‘ the workei-s run into the many tunnels and pas- 
sages which run through the building, and this happens so 
quickly that they seem regularly to vanish. In a few seconds 
they are all gone, and in their stejid appear the soldiers once 
more, aa numerous and as pugnacious as before. If they find 
no enemy, they turn back ^owly into the interior of the hill^ 
and immediately the mortaiyladen workers again appear, and 
among them a few soldiere, which behave just as on the first 
occasion. So one can have the pleasure of seeing them work 
and fight in turn, as often as one chooses ; and it will be found 
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each time that one set never fight, and the other never work^ 
however great the need may be.* ' 

Similar facts have been observed by Fritz Muller of 
the South American species. 

The Termites, being like the Ecitons blind, like them 
make all their expeditions under the protection of covered 
ways. These are underground tunnels in all cases where 
circumstances permit, but on arriving at a rock or other 
impenetrable obstruction, they build a tubular passage 
ujx>n the surface. According to Buchner, — 

Tl}ey can even carry their viaducts through the air, and that 
in such bold arches that it is diiOicult to understand how they 
were projected. In order to reach a sack of meal which was 
well protected below, they broke through tlie rof)f of the room 
in which it was, and built a straight tulo from the bi*each they 
had made down to the sack. As soon as they tried to carry off 
their booty to a safe place, they l>ec.‘im(* convinced that it was 
impossible to pull it up the straight road. In order to meet 
this difficulty, they adopted the principle of the smooth incline, 
the use of which we have aln^ady seen in the interior of their 
nests, and built close to the first tube a second, which wound 
spindly vrithin, like the famous clock tower of Venice. It was 
now an easy task to carry their booty up this road and so away. 

. . . Either from the desire to remain undiscovered, or from their 
liking for darkness, they have the remarkable liabit of destroy- 
ing and gnawing everything from within outwards, and of 
leaving the outside shell standing, so that from the outside aj)- 
pearance the dangerous stiite of the inside is not porc<^ptible. 
If, for instance, they have destroyed a table or other piece of 
household furniture, in which they always manage from the 
ground upwards to hit exactly the places on which the feet of 
the article rest, the table looks perfectly uninjured outside, and 
people are quite astonished when it breaks down under the 
slightest pressure. The whole inside is eaten away, and only 
the thinnest shell is left standing. If fruits are lying on the 
table, they also are eaten out from the exact spot on which they 
rest on the surface of the table. 

In similar fashion things consisting wholly of wood, such as 
wooden ships, trees, <kc., are destroyed by them so that they 
finally break in with out any one having noticed the mischief. 
Yet it is said that they go so prudently to work in their de- 


‘ Ibid., p. 119. 
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fitrnctloii that the main beams, the sadden breakage of which 
would threaten the whole building and themselves therewith, 
are either spared, or else so fastened together again with a ce- 
ment made out of clay and earth that their strength is greater 
than ever ! (1) Hagen also states that they never cut right 
through the CQrks which stop up stoi*ed bottles of wine, but 
leave a very thin layer, which is sufficient to prevent the out- 
flow of the wine and the consequent destruction of the workers. 
The same author relates that in order to reach a box of wax 
lights they made a covered road from the ground up to the 
second story of a house. ^ 

It is needless to give a special description of any of 
the other habits of these insects, such as their swarming, 
breeding, &c., for they all more or less closely resemble 
the analogous habits of ants and bees. It is very remark- 
able that insects of two distinct orders should both 
manifest such closely similar social habits of such high 
complexity, and it rather surprises me that more has not 
been made of this point by writers opposed to the 
principles of evolution. Of course if the point were 
raised, the argument in answer would require t>o be, either 
that the similar instincts were derived from common and 
very remote progenitors (in which case the fact would form 
by far the most remarkable instance of the permanency 
of instincts among changing species), or more probably, 
that similar causes operating in the two orders have 
produced similar effects— -complex and otherwise unique 
though these effects undoubtedly are. 

In connection with the theory of evolution I may 
conclude this chapter with the following quotation from 
Smeathman, as it shows how natural relation may develop 
for the benefit of the species instincts which are detri- 
mental to the individufd. Speaking of the soldiers he 
says 

I was always amused at the pugnacity displayed when, in 
making a hole in the earthy cemented archway of their covered 
roads, a host of these little fellows mounted the breach to cover 
the retreat of the workers. The edges of the rupture bristled 
with their armed heads as the courageous warriors ranged 

* Oeiitetlehm der Tkiere, pp. 194 and 199-200, 
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themselveB in compact line around them. They attacked fiercely 
any intruding object, and as fast as their front ranks were d^ 
stroyed, others filled up their places. When the jaws closed in 
the flesh, they suffered themselves to be tom in pieces rather 
than loosen their hold. It might be said that this instinct is 
rather a cause of their min than a protection ^hen a colony is 
attacked by the well-known enemy of termites, the ant-bear ; 
but it is the soldiers only which attach themselves to the long 
worm-like tongue of this animal, and the workers, on whom the 
prosperity of tie young brood immediately depends, are left for 
the most part unharmed. I always found, on thrusting my 
Anger into a mixed crowd of termites, that the soldiers only 
fastened upon it. Thus the fighting caste do in the end serve 
to protect the species by sacrificing themselves to its good * 

* Phil. Trans., loe, cit 
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CHAPTER VI. 

SPIDERS AND SCORPIONS. 

Emoiions. 

The emotional life of spiders, so far as we can observe it 
as expressed in their actions, seems to be divided between 
sexual passion (including maternal affection) and the 
sterner feelings incidental to their fiercely predatory 
habits. But the emotions, although apparently few and 
simple in character, are exceedingly strong in force. In 
many species the male spider in conducting his courtship 
has to incur an amount of personal danger at the hands 
(and jaws) of his terrific spouse, which might well daunt 
the courage of a Leander. Ridiculously small and weak 
in build, the males of these species can only conduct the 
rites of maiTiage with their enonnous and voracious brides 
by a process of active manceuvring, which if unsuccessful 
is certain to cost them their lives. Yet their sexual 
emotions are so strong that, as proved by the continuance 
of the species, no amount of personjil risk is sufficient to* 
deter them from giving these emotions full play. There 
is no other case in the animal kingdom where courtship 
is attended with any approach to the gravity of danger 
that is here observable. Among many animals the males 
have to meet a certain amount of inconvenience from the 
coquetry or disinclination of the females ; but here the 
coquetry and disinclination has passed into the hungry 
determination of a ferocious giantess. The case, therefore, 
because unique, is of interest from an evolutionary point 
of view. We can see a direct advantage to species from 
the danger incurred by males on account of mutual 
jealousy ; for this, giving rise to what Mr. Darwin haa 
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<salled ‘ the law of battle,’ must obviously be a constant 
Bource of the creation and the maintenance of specific 
proficiency ; the law of battle determines that only the 
strongest and most courageous males shall breed. But 
the benefit to species is not so obvious where the danger 
of courtship arises from the side of the fem^e. Still, that 
there must be some benefit is obvious, seeing that the 
whole structure of the male, if we take that of the female 
ns the original type, has been greatly modified with refer- 
ence to this danger ; had the latter been wholly useless, 
either it would not have been allowed to arise, or the 
species must have become extinct. The only suggestion 
I can make to meet this abeirant case is that the courage 
and determination required of the male, besides being no 
doubt of use to him in other relations in life, may be of 
benefit to the species by instilling these qualities into the 
psychology both of his male and female descendants. 

The courage and rapacity of spiders as a class are too 
well and generally known to require special illustration. 
One instance, however, may be quoted to show the strength 
of their maternal emotions. Bonnet threw a spider with 
her bag of eggs into the pit of an ant-lion. The latter 
seized the eggs and tore them away from the spider ; but 
although Bonnet forced her out of the pit, she returned, 
and chose to be dragged in and buried alive rather than 
leave her charge. 

The only other point that occurs to me with reference 
to the emotions of spiders is the somewhat remarkable one 
concerning their apparent fondness of music. The testi- 
mony is so varied and abundant on this matter that we 
can scarcely doubt the truth of the facts. These simply 
are that spiders — or at any rate some species or individuals 
— approach a sounding musical instrument, ‘ especially 
when the music is tender and not too loud.’ They usually 
approach as near as possible, often letting themselves down 
from the ceiling of the room by a line of web, and remain 
suspended above the instrument. Should the music 
become loud, they often again retreat. Professor C. 
Reclain, during a concert at Leipsic, saw a spider descend 
in this way from one of the chandeliers while a violin solo 
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was being played ; but as soon as the orchestra began to 
sound it quickly ran back again.* Similar observations 
have been published by Rabigot, Simonius, von Hartmann^ 
and others. 

A highly probable explanation of these fects has re- 
cently been given by Mr. C. V. Boys, which relieves us of 
the necessity of imputing to animals so low in the scale 
any rudiment of aesthetic emotion as aroused by .musical 
tones. As the observation is an interesting one, I shall 
quote it m extenso ; — 

Having made some observations on the garden spider which 
are I believe new, I send a short account of them, in the hope 
that they may be of interest to the readers of Nature, 

Last autumn, while watching some spiders spinning their 
beautiful geometrical webs, it occurred to me to try what effect 
a tuning-fork would have upon them. On sounding an A fork, 
and lightly touching with it any leaf or other support of the 
web, or any portion of the web itself, I found that the spider, if 
at the centre of the web, rapidly slues ix>und so as to face the 
direction of tlie fork, feeling with its fore-feet along which 
radial thread the vibrntion tmvelB. Having become satisfied 
on this point, it next darts along that thread till it reaches 
either the fork itself or a junction of two or more threads, the 
right one of which it instantly determines as before. If the 
fork is not removed when the spider has arrived it seems to 
have the same charm as any fly ; for the spider seizes it, em- 
braces it, and runs about on tlie legs of the fork as often as it is 
made to sound, never seeming to leara by experience that 
other things may buzz besides its natural food. 

If the spider is not at the centre of the web at the time that 
the fork is applied, it cannot tell which way to go until it has 
been to the centre to ascertain which radial thread is vibrating, 
unless of course it should happen to be on that particular 
thread, or on a stretched supporting thread in contact with the 
fork. 

If, when a spider has been enticed to the edge of the web 
the fork is withdrawn, and then gradually brought near, the 
spider is aware of its presence and of its diiection, and reaches 
out as fai* as possible in the direction of the fork \ but if a 
sounding fork is gradually brought near a spider that has not 
been disturbed, but which is w^aiting as usual in the middle of 


Body and Mind, p. 275. 
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the web, then, instead of reaching out towards the fork, the 
spider instantly drops — ^at the end of a thread, of course. If 
under these conditions the fork is made to touch any part of the 
web, the spider is awai*e of the fact, and climbs the tnread and 
reaches the fork with marvellous rapidity. The spider never 
leaves the centre of the web without a thread along which to 
travel back. If after enticing a spider out we cut this thread 
with a pair of scissors, the spider .seems to be unable to get back 
without doing considerable damage to the web, generally gum- 
ming together the sticky parallel threads in groups of thi^ and 
four. 

By means of a tuning-fork a spider may be made to eat 
what it would otherwise avoid. I took a fly that had been 
drowned in paraffin and put it into a spider's web, and then at- 
tracted the spider by touching the fly with a fork. When the 
spider had come to the conclusion that it was not suitable food, 
and w’as leaving it, I touched the fly again. This had the same 
effect as befoi^, and as often as the spider began to leave the fly 
I again touched it, and by this means compelled the spider to 
eat a large portion of the fly. 

The few house-spiders that I have found do not seem to 
appreciate the tuning-fork, but reti-eat into their hiding-places 
as when frightened ; yet the supposed fondness of spiders for 
music must surely have some connection with these observations ; 
and when they come out to listen, is it not that they cannot tell 
which way to proceed 1 

The few observations that I iuive made are necessarily im- 
perfect, but I send them, as they afford a method which might 
lead a naturalist to notice habits otherwise difficult to observe, 
and so to^ arrive at conclusions which I in my ignorance of 
natural history must leave to others.* 

General Habits, 

Coming now to general habits, our attention is claimed 
by the only general habit that is of interest — namely, that 
of web-building. The instinct of constructing nets for 
the capture of prey occurs in no other class of animals, 
while in spiders it not only attains to an extraordinaiy 
degree of pejrfection (so that, in the opinion of some 
geometers, the instinct is not less wonderful in this re- 
spect than is that displayed by the hive-bee in the con- 

‘ Nature, xiiii., pp. 149-50. 
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fltruction of its cells), but also ramifies into a number of 
diverse directions. Thus we have, in different species, 
wide open networks spread between the branches of bushes, 
&c., closely woven textiures in the comers of buildings, 
earth tubes lined with silk, the strong muslin-like snare 
of the Mygale, which, as first noticed by Madame Merian,* 
and since confirmed by Bates, ^ is able to retain a struggling 
humming-bird while this most beautiful animal in creation 
is being devoured by the most repulsive ; and many other 
varieties might be mentioned. It may at first sight ap- 
pear somewhat remarkable that this instinct of spreading 
snares should on the one hand occur only in one class of 
the animal kingdom, while on the other hand, in the class 
where it does occur, it should attain such extreme perfec- 
tion, and run into so much variety. But we must here 
remember that the development of the instinct obviously 
depends upon the presence of a web-secreting apparatus, 
which is a comparatively rare anatomical feature. In 
oaterpillars, which are not predaceous, the web is used only 
for the purposes of protection and locomotion ; and it is 
easy to see that the spreading of snares would here be of 
no use to the animals. But in spiders, of course, the case 
is otherwise. Once granting the power of forming a web, 
and it is evident that there is much potential service to 
which this power may be put with reference to the vora- 
cious habits of the animal ; and therefore it is not to be 
wondered that both the anatomical structures and their 
correlated instincts should attain to extreme perfection in 
sundry lines of development. The origin of the web- 
building structure was probably due to the use of the 
web for purposes of locomotion or of cocoon-spinning, as 
we see it still so used in the same way that it is used by 
caterpillars for descending from heights, and in the case 
of the gossamer spider for travelling immense distances 
through the air. As the anatomical structures in question 
differ very greatly in the case of spiders and in that of 
caterpillars, we may wonder why analogous if not homolo- 

* NaturalUt an the Amazon, p. 83. 

* For many other confirmations see Six E. Tennent, Nat. Hut. Ceylon^ 
pp. 468-69. 
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gous structures should never have been developed in the 
case of any other animal having predaceous habits ~ 
especially, perhaps, in that of the imago form of preda- 
ceous insects. It is easy to see how, if there were any 
original tendency to secrete a viscid substance in the 
neighbourhood of the anus, this might be iTtilised in de- 
scending from low elevations (as certain kinds of slugs use 
their viscid slime as threads whereby to let themselves 
down from low branches to the ground); and so wc can 
understand how natural selection might thus have the 
material supplied out of which to develop such highly 
specialised organs as the spinnerets of a spider. But if 
we are inclined to wonder why this should not have 
happened among other animals, we must remember that 
any expectation that it should rests on negative grounds ; 
we have no reason to suppose that in any other case the 
initial tendency to secrete a viscid substance was present. 
One inference, however, in the case of spiders seems ]:>er- 
fectly valid. As this comparatively rare faculty of web- 
spinning occurs so generally throughout the class, it must 
have had its earliest origin very far back in the history of 
that class, though probably not so fur back as to include 
the common progenitors of the spiders and the scorpions, 
seeing that the latter do not spin webs, 

I shall now give a few details on the manner in which 
spiders’ webs are made. Without going into the ana^ 
tomy of the subject further than to observe that a 
s|iider’s 4 thread ’ is a composite structure made up of a 
number of finer threads, which leave their respective 
spinneret-holes in an almost fluid condition, and immedi- 
ately harden by exposure to the air, I shall begin at once 
to describe the method of construction. 

The so-called ‘geometric spider’ constructs her web 
by first laying down the radiating and unadhesive rays, 
and then, beginning from the centre, spins a spiral line of 
unadhesive web, like that of the rays which it intersects. 
This line, in being woven through the radii in a spiral 
from centre to xiircumference, serves as a scaffolding for the 
4spider to walk over, and also keeps the rays prof)erly 
stretched. She next spins another spiral line, but this 
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time from the circumference to near the centre, an4 
formed of web, covered with a viscid secretion to retain 
prey. Lastly, she constructs her lair to hide and watch 
for prey, at some distance from the web but connected 
with it by means of a line of communication or telegraph, 
the vibrations* of which inform her of the struggling of an 
insect in the net.* 

According to Thompson, — 

The web of the garden spider — the most ingenious and per- 
fect contrivance that can be imagined — is usually fixed in a 
perpendicular or somewhat oblicpie direction in an opening 
between the leaves of some plant or shrub ; and as it is obvious 
that round its whole extent lines will be required to which 
those ends of radii that ai'e farthest from the centre can be at- 
tached, the construction of those exterior lines is the spider's 
first of>eration. It seems careless alx)ut the shape of the area 
they are to enclose, well aware that it can as readily inscribe a 
circle in a triangle as a square ; and in this respect it is guided 
by the distance or proximity of the points to which it can attach 
them. It spares no pains, howevei’, to strengthen and keep them 
in a pro|)er degree of tension. With the former view it com- 
poses each line of five or six or even of more threads glued 
together ; and with the latter it fixes to them from different 
points a numerous and intricate apparatus of smaller threads ; 
and having thus completed the foundation of its snare, it pro- 
ceeds to fill up the outline. Attaching a thread to one of the 
main lines, it walks along it, guiding it mth one of its hind legs, 
tliat it may not touch in any part and be prematui-ely glued, and 
crosses over to the op[>osite side, w here, by applying its spinners, 
it firmly fixes it. To the middle of this diagonal thrdkd, wLich 
is to form the centre of its net, it fixes a second, which in like 
manner it conveys and fastens to another part of the lines in- 
cluding the area. The w^ork now proceeds rapidly. During 
the preliminfiry operations it sometimes rests, as though its plan 
required meditation ; but no sooner are the marginal lines of 
the net firmly stretched, and two or three radii spun from its 
centre, than it continues its labour so quickly and unremittingly 
that the eye can scai'cely follow its progress. The radii, to the 
number of abo\it twenty, giving the net the appearance of a 
wheel, are speedily finished. It then proceeds to the centre, 
quickly turns itself round, pulls each thread wdth its feet to 
asoert^n its strength, breaking any one that seems defective, and 

‘ Kirby, vol ii., p. 298. 
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I'epladng it by another. Next it glues, immediately round 
the centre, five or six small concentric circles, distant about 
half a line from each other, and then four or five larger ones, 
each separated by the si)ace of half an inch or more. These 
last serve as a sort of temporary scaffolding to walk over, and 
to keep the nidii properly stretched while it gl^ies to them the 
concentric circles that are to remain, which it now proceeds to 
construct. Placing itself at the circumference, and fastening its 
thread to the end of one of the radii, it walks up that one, 
towards the centi’e, to such a distance as to draw the thread 
fi-om its body of a sufficient length to meet the next. Then 
stepping across and conducting the thread with one of its hind 
legs, it glues it with its spinners to the point in the adjoining 
radius to which it is to be fixed. This process it n^jHmta untU 
it hiis tilled up nciirly the whole space fi*om the circumference 
to the centre with concentric circles, dLstant from each other 
alx>ut two lines. It always, however, leaves a vacant interval 
around the smallest first spun circles that are neartwt to the 
centre, and bites away the small cotton like tuft that unitod all 
the nulii, which being held now together by the circular threads 
have thus probably their elasticity increased ; and in the cir- 
cular openiiig, n^aulting from this procedui*e, it takes its station 
and watchtjs for its prey, or occasionally retires to a little apari- 
ment formed under some leaf, which it also uses as a slaughter- 
house.^ 

According to Buchner, — 

The long main threads, with the help of which tlie spifler 
begins and attaches its web, are always the thickest ami strong- 
est ; while the others, forming the web itself, arc*, considtu'ahly 
weaker. •Injuries to the web at any spot the spider very 
quickly repairs, but without keeping to the original plan, and 
without taking more trouble than is absolutely necmsaiy. 
Most spiders’ webs, therefore, if closely looked into, are found to 
be somewhat irregular. When a stonn threatens, the spider, 
which is very economical with its valuable spinning material, 
spins no web, for it knows that the storm will tear it in pieces 
and waste its pains, and it also does not mend a web which 
has been tom. If it is seen spinning or mending, on the other 
hand, tine weather may be generally reckoned on. . . . The 
emerged young at first spin a very irregular web, and only 
gradually learn to make a larger and finer one, so that here, as 
everywhere else, practice and experience play a great part. . . 

^ Thompson, PagsUms of XnimaU, p. 145. 

p 2 



212 


AKIMAL INTELLIGENCE. 


The position must also offer favourable opposite points for the 
attachment of the web itself. People have often puzzled their 
brains, wondering how spiders, without being able to had 
managed first to stretch their web through the air between two 
opposite points. But the little creature succeeds in accomplish- 
ing this difficult task in the most various and ingenious ways. 
It either, when the distance is not too great, throws a moist 
viscid pellet, joined to a thread, which will stick where it 
touches ; or hangs itself by a thread in the air and lets itself be 
driven by the wind to the spot ; or crawls there, letting out a 
thread as it goes, and then pulls it taut when arrived at the 
desired place ; or floats a number of threads in the air and 
waits till the wind has thrown them here or there. The main 
or radial threads which fasten the web possess such a high 
degree of elasticity, that they tighten themselves between two 
distant points to which the spider has crawled, without it being 
necessary for the latter to pull them towards itself. When the 
little artist has once got a single thread at its disposition, it 
strengthens this until it is sufficiently strong for it to mn back- 
wards and forwards thereupon, and to spin therefrom the web.* 


Special Habits, 

Water-spider , — The water-spider {Argyroneta 
tica\ as is well known, displays the curious instinct of 
building her nest below the surface of water, and construct- 
ing it on the principle of a diving-bell. The animal 
usually selects still waters for this purpose, and makes 
her nest in the form of an oval hollow, lined 
and held secure by a number of threads passing in various 
directions and fastened to the surrounding plants. In 
this oval bell, which is open below, she watches for prey, 
and, according to Kirby,* passes the winter after having 
closed the opening. The air needful for respiration the 
spider carries from the surface of the water. To do this 
she swims upon her back in order to entangle an air- 
bubble upon the hairy surface of her abdomen. With this 
bubble she descends, ‘ like a globe of quicksilver,’ to the 
opening of her nest, where she liberates it and returns for 
more. 

' Zoe, cit., p. .316 et teq. 

* JRft, SaHts and In^. of Animah^ vol. ii., p. 296. 
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The Vagrant or Wolf Spider . — This insect catches its 
prey by stealthily stalking it until within distance near 
enough to admit of a sudden dart being successful in 
effecting capture. Some species, before making the final 
dart {e.g. Saiticus ecenicus)^ fix a line of ^eb upon the 
surface over which they are creeping, so that whether their 
station is vertical or horizontal with reference to the prey, 
they can leap fearlessly, the thread in any case preventing 
their fall. Dr. H. F. Hutchinson says that he has seen 
this spider crawhng over a looking-glass stalking its own 
reflection.^ 

The following is quoted from Buchner : — 

Less idyllic than the water-spider is our native hunting- 
spider (Dolomedes Jimbriata), which belongs to those af)0cies 
which spin no web, but hunt their victims like animals of prey. 
As the Argyroneta is the discoverer of the diving-bell, so may 
this l)e regarded as the discoverer or first builder of a floating 
raft. It is not content with hunting insects on land, but 
follows them on the water, on the surface of which it runs 
about with ease. It, however, needs a pla(X3 to rest on, and 
makes it by rolling together dry le.aves and such like borlies, 
binding them into a firm whole with its silken threads. On 
this raft-like vessel it floats at the mercy of wind and weaves ; 
and if an unlucky water-insect comes for an instant to the sur- 
face of the water to breathe, the spider darts at it with light- 
ning speed, and carries it btick to its mft to devour at its ease. 
Thus everywhere in nature are battle, craft, and ingenuity, all 
following ^ the merciless law of egoism, in order to maintain 
their own lives and to destroy those of others ! 

Trap^door Spiders . — These display the curious in- 
stinct of providing their nests with trap-doors. The nest 
consists of a tube excavated in the earth to the depth of 
half a foot or more. In all save one species the tube is 
unbranched ; it is always lined with silk, which is con- 
tinuous with the lining of the trap-door or doors, of which 
it forms the hinge. In the species which constructs a 
branching tube, the branch is always single, more or less 
straight, takes origin at a point situated a few inches from 
the orifice of the main tube, is directed upwards at an acute 

* Loo. cit, p. 323. 


* NaturOtVol. xx., p. 681. 
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angle with that tube, and terminates blindly just below 
the surface of the soil. At its point of junction with or 
departure from the main tube it is provided with a trap- 
door resembling that which closes the orifice of the main 
tube, and of stich a size and arrangement that when closed 
against the opening of the branch tube it just fills that 
opening ; while when turned outwards, so as to uncork 
this opening, it just fills the diameter of the main tube : 
the latter, therefore, is in this species provided with two 
trap-doors, one at the surface of the soil, and the other at 
the fork of the branched tube. 

Each species of trap-door spider is very constant in 
building a particular kind of trap-door ; but among the 
different species there are four several kinds of trap- 
doors to be distinguished. 1st. The single-door cork 
nest, wherein the trap-door is a thick structure, and fits 
into the tube like a cork into a bottle. 2nd. The single- 
door wafer nest, wherein the traji-door is as thin as a 
piece of paper. 3rd The double-door unbranched nest, 
wherein there is a second trap-door situated a few inches 
below the first one. And 4th, the double-door branched 
nest already described. In all cases the trap-doors open 
outwards, and when the nest is placed, as it usually is, on 
a sloping bank, the trap-door opens upwards; hence 
there is no fear of its gaping, for gravity is on the side of 
holding it shut. 

The object of the trap-door is to conceal the nest, and 
for this purpose it is always made so closely to resemble 
the general surface of the ground on which it occurs, that 
even a practised eye finds it difficult to detect the struc- 
ture when closed. In order to make the resemblance to 
the surrounding objects as perfect as possible, the spider 
either constructs the surface of its door of a portion of 
leaf, or weaves moss, grass, &c., into the texture. Mog- 
gridge says,^— 

Thus, for example, in one case where I had cut out a little 
clod of mossy earth, about two inches thick and three square 
on the surface, containing the top of the tube and the moss- 
oovered cork door of N, casmentaria, I found, on revisiting the 

* Harresting and Trap-door Spider*^ p. 120. 
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.place six days later, that a new door had been made, and tliat 
the spider had mounted up to fetch moss from the undivsturbed 
bank above, planting it in the earth which formed the m)wn 
of the door. Here the moss actually called tlie eye to the 
trap, which lay in the little plain of biown earth made by my 
digging. 

If an enemy should detect the trap-door and en- 
deavour to open it, the spider frequently seizes hold of 
its internal surfiice, and, applying her legs to the walls 
of the tube, forcibly holds the traj>-door shut. In the 
double tra|>-door species it is surmised that the second 
trap-door serves as an inner biirrier of defence, behind 
which the spider retires when obliged to abandon the 
first one. In the branched tube species (which, so far as 
at present known, only occurs in the south of Eurojit^) it 
is surmised that the spider, when it finds that- an encuuy 
is about to gain entrance at the first trap-door, runs 
into the branch tube and draws up behind it tlie s(‘cond 
trap-door. The surface of this trap-door, b(ung overlaid 
with silk like the walls of the tube, is then invisible ; so 
that the enemy no doubt passes down the main tube to 
find it empty, without observing the lateral branch in 
which the spider is concealt^d behind the closed door. 

As showing that these animals are to no small extent 
able to adapt their dwellings to unusual circumstances, I 
shall here quote the following from Moggridge (loc, city 

p. 122),-- 

Certain nests which were furnished with two doors of the 
cork type were observed by Mr. 8. B. Saunders in the Ionian 
Islands. The door at the surface of these nests was normal in 
position and structure, but the lower one was placed at the very 
bottom of the nest, and inverted, so that, though apparently in- 
tended to open downwards, it was permanently closed by the 
fiurrounding earth. The presence of a carefully constructed 
door in a situation which forbade the possibility of its ever 
being opened seemed, indeed, something difficult to account for. 
However, it occurred to Mr. Saunders that, as these nests were 
found in the cultivated ground round the roots of olive trees, 
they may occasionally have got turned topsy-turvy when the 
8oil was broken up. The spider then, finding her door buried 
below in the ground and the bottom ^ the tube at the surface, 
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would have either to seek new quarters or to adapt the nest to 
its altered position, and make an opening and door at the ex- 
posed end. In order to try whether one of these spiders would 
do this, Mr. Saunders pla^ a nest, with its occupant inside, 
upside down in a flower-pot. After the lapse of ten days a new 
door was made, Exactly as he had conjectured it would be, and 
the nest presented two doors like those which he had found at 
first. 

The most remarkable fact connected with these 
animals, if we regard their peculiar instinct from the 
standpoint of the descent theory, is the wide range of 
their geographical distribution. In all quarters of the 
globe species of trap-door spiders are found occurring in 
more or less localised areas ; and as it is improbable that 
so peculiar an instinct should have arisen independently 
in more than one line of descent, we can only conclude 
that the wide dispersion of the species presenting it has 
been subsequent to the origin and perfecting of the in- 
stinct. This conclusion of course necessitates the suppo- 
sition that the instinct must be one of enormous antiquity ; 
and in this connection it is worthy of remark tliat we 
seem to have independent evidence to show that such is 
the case. It is a principle of evolution that the earlier 
any structure or instinct appears in the development of 
the race, the sooner will it a})pear in the development of 
the individual ; and read by the hght of this principle we 
should conclude, quite apari from all considerations as to 
the wide geographical distribution of trap-door* spiders^ 
that their instincts — as, indeed, is the case with the 
characteristic instincts of many other species of spiders — 
must be of immense age. Thus, again to quote Mog- 
gridge,— 

It seems to be the rule with spiders generally that the oflT- 
spring should leave the nest and construct dwellings for them- 
selves when very young. 

Mr. Blackwall, speaking of British spiders, says : — ‘ Com- 
plicated as the processes are hy which these symmetrical nets 
are produced, nevertheless young spiders, acting under the 
influence of instinctive impulse, display, even in their first 
attempts to fabricate them, as consummate skill as the most 
experienoed individuals.’ 
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A g ain, Mr. F. Pollock* relates of the young of Epeira aurdia, 
which he observed in Madeira, that when seven weeks old they 
made a web the size of a penny, and that these nets have the 
same beautiful symmetry as those of the full-grown spider. 

And, speaking of trap-door spiders, Moggridge says,— 

I cannot help thinking that these very small nests, built as 
they are by minute spiders probably not very long hatched 
from the egg, must rank among the most marvellous structures 
of this kind with which we are acquainted. Tliat so young 
and weak a creature should be able to excavate a tube in the 
earth many times its own length, and know how to n)ake a 
perfect miniature of the nest of its parents, seems to lx> a fact 
which has scarcely a parallel in nature. 

Regarding the steps whereby the instinct of building 
trap -doors probably arose, Buchner quotes Moggridge 
thus : — - 

To show, lastly, how various are the transitional forms and 
gradations so important in deciding upon the gradual origin of 
the forms of nests, Moggridge also alludes to the similar build- 
ings made by other genera of spiders. Lycosa NarbonemiSf a 
spider of Southern France much resembling the Apuleian 
tarantula, and l)elonging to the family of the wolf spiders, 
makes cylindrical holes in the earth, about one inch wide and 
three or four inches deep, in a perpendicular direction ; when 
they have attained tliis depth they run further horizontally, 
and end in a three-cornered room, from one to two inches broad, 
the floor of w^hich is covered with the remnants of dead in- 
sects. Hie whole nest is lined within with a thick silken 
material, and has at its opening — closed by no door — an above- 
ground chimney-shaiied extension, made of leaves, needles, 
moss, wood, &c., woven together with spider threads. These 
chimneys show various difierences in their manner of building, 
and are intended chiefly, according to Moggridge, to prevent 
the sand blown about by the violent sea- winds from penetrating 
into the nests. During winter the opening is wholly and con- 
tinuously woven over, and it is very well possible, or probable, 
that the process of reopening such a warm covering in the spring, 

' * The History and Habits of Epeira a/wrelia^ in Awnalt amd Mag, of 
Ifat, Hitt, for June 1866. 

* Harcettiog Anf# cmd Trap-d(Hw SjHderg^ p. 126. This admirable 
work, with its appendix, contains a very full account of the whole 
economy of the interesting animals with which it is concerned. 
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after this opening tjras three-quarters completed, and was large 
enough to let the spider pass out, may have long ago awaked 
in the brain of some species of spider the idea of making a per- 
manent and moveable door. But from this to the practical 
construction of so perfect a door as we have learned to know, 
and even to the'^building of the exceedingly complicated nest of 
the N, McmderstjerTUBf through all the gradations which we 
already know, and which doubtless exist in far greater number, 
is no great or impossible step. 


Omeral Intelligence, 

Coming now to the general intelligence of spiders, I 
think there can be no reasonable doubt, from the force of 
concurrent testimony, that they are able to distinguish 
between persons, and approach those whom they have 
found to be friendly, while shunning strangers. This 
power of discrimination, it will be remembered, also occurs 
among bees and wasps, and therefore its presence in 
spiders is not antecedently improbable. I myself know a 
lady who has ‘ tamed ’ spiders to recognise her, so that 
they come out to be fed when she enters the room where 
they are kept ; and stories of the taming of spiders by 
prisoners are abundant. The following anecdote recorded 
by Buchner is in this connection worth quoting : — 

Dr. Moschkau, of Gohlis, near Leipsic, writes as follows to 
the author, on August 28, 1876 : — *In Oderwitz(?), whei^ I 
lived in 1873 and 1874, 1 noticed one day in a half-daik comer 
of the anteroom a tolei-ably respectable spider's web, in which 
a well-fed cross-spider had made its home, and sat at the nest- 
opening early and late, watching for some flying or creeping 
food. I was accidentally sever^ times a witness of the craft 
with which it caught its victim and rendered it harmless, and 
it soon became a regular duty to carry it flies several times 
during a day, which I laid down before its door with a pair of 
pincers. At first this feeding seemed to arouse small confidence, 
the pincers perhaps being in fault, for it let many of the flies 
escape again, or only sei^ them when it knew that they were 
within reach of its abode. After a while, however, the spider 
*oame each time and took the flies out of the pincers and spun 
them over. The latter business was sometimes done so super- 
hcially, when I gave flies very quickly one after the other, that 
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«ome of the already ensnared flies found time and opportunity 
to escape. This game was carried on by me for some weeks, as 
it seemed to me curious. But one day when the spider seemed 
veiy ravenous, and regularly flew at each fly ofiered to it, I 
began teasing it. As soon as it had got hold of the fly I pulled 
it back again with the pincers. It took thi^ exce^ingly ill. 
The first time, as I finally left the fly with it, it managed to 
forgive me, but when I later took a fly right away, our friend- 
fihip was destroyed for ever. On the following day it treated 
my ofiered flies with contempt, and would not move, and on the 
third day it had disappeared.' 

Jesse relates the following anecdote, which seems to 
display on the part of a spider somewhat remote adapta- 
tion of means to novel circumstances. He confined a 
spider with her eggs under a glass upon a marble mantel- 
piece. Having surrounded the eggs with web, — 

She next proceeded to fix one of her threads to the upper 
part of the glass which confined her, and carried it to the further 
end of the piece of grass, and in a short time had 8ucceede<l in 
raising it up and fixing it perpendicularly, working her threads 
from the sides of the glass to the top and sides of the piece of 
grass. Her motive in doing this was obvious. 8he not only 
rendered the object of her care more secure than it would 
have been had it remained flat on the marble, but she was 
probably aware that the cold from the marble would chill her 
eggs, and prevent their arriving at maturity : she therefore 
raised them from it in the manner I have dtiscribed.* 

Mr, flielt gives the following account of the intelligence 
which certain species of South Americiin spiders display in 
escaping from the terrible hosts of the Eciton ants : — 

Many of the spiders would escape by hanging suspended by 
a thread of silk from the branches, safe from the foes that 
swarmed both above and below. 

I noticed that spiders generally were most intelligent in 
escaping, and did not, like the cockroaches and other insects, 
take shelter in the first hiding-place they found, only to be 
driven out again, or perhaps caught by the advancing army of 
ants. I have often seen large spiders making ofl* many yards 
in advance, and apparently d^rmined to put a good distance 

* Loc. cU., p. 319. 

• Gloawingi, vol, i., p. 108. 
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between themselves and the foe. I onoe saw one of the false 
spiders, or harvest-men {Phalangidos)^ standing in the midst of an 
army of ants, and with the greatest circumspection and cool- 
ness lifting, one after the other, its long legs, which supported 
its body above their reach. Sometimes as many as five out of 
its eight legs wbhld be lifted at once, and whenever an ant ap- 
proached one of those on which it stood, there was always a 
clear space within reach to put down another, so as to be able 
to hold up the threatened one out of danger.^ 

Mr. L. A. Morgan, writing to ‘ Nature * (Jan. 22, 1 880),, 
gives an account of a spider conveying a large insect from 
the part of the web where it was caught to the ‘ larder,’ 
by the following means. The spider first went two or 
three times backwards and forwards between the head 
of the insect and the main strand of the web. After 
this he went about cutting all the threads around the 
insect till the latter hung by the head strands alone. 
The spider then fixed a thread to the tail end, and by 
this dragged the carcass as far on its way to the larder 
as the head strands would permit. As soon as these were 
taut, he made the tail rope fast, went back to the head 
rope and cut it ; then he attached himself to the head 
and pulled the body towards the larder, until the tail rope 
was taut. In this way, by alternately cutting the head 
and tail ropes and dragging the insect bit by bit, he con- 
veyed it safely to the larder. 

But the practical acquaintance with mechanical prin- 
ciples which this observation displays is perhaps not so 
remarkable as that which is sometimes shown by spiders 
when they find that a widely spread web is not tightly 
enough stretched, and as a consequence is to an incon- 
venient extent swayed about by the wind. Under such 
circumstances these animals have been observed to sus- 
pend to their webs small stones or other heavy objects, 
the weight of which serves to steady the whole system. 
Gleditsch saw a spider so circumstanced let itself down to 
the ground by means of a thread, seize a small stone, re- 
mount, and fasten the stone to the lower part of its web,, 
at a height sufficient to enable animals and men to walk 


NaturaUst in Nicaragua^ p. 19. 
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l)eneatli it. After alluding to this case, Biichner observes 
city p. 318), — 

But a similar observation was made by Professor E. H . 
Weber, the famous anatomist and physiologist, and was pub- 
lished many years ago in MUller^s Jouni^. A spider had 
stretched its web between two posts standing opposite each 
other, and had fastened it to a plant below for the third point. 
But as the attachment below was often broken by the garden 
work, by passers-by, and in other ways, the little animal extri- 
cated it^lf from the difficulty by spinning its web round a little 
fltone, and fastened this to the lower part of its web, swinging 
freely, and so to draw the web down by its weight instead of 
fastening it in this direction by a connecting thread. Carus 
(‘Yergl. Psycho.,* 1866, p. 76) also made a similar observation. 
But the most interesting observation on this head is related 
by J. G. Wood (‘ Glimpses into Petland *), and re|)eated by 
Watson {loc. ci^.,p. 455). One of my friends, says Wood, was 
accustomed to gi*ant shelter to a numl>er of garden spiders 
under a large verandah, and to watch their habits. One day a 
sliaip storm broke out, and the wind raged so furiously through 
the garden that the spiders suffered damage from it, although 
sheltered by the verandah. The mainyards of one of these webs, 
as the sailors would call them, were bi*oken, so that the web 
was blown hither and thither, like a slack sail in a stcrm. 'Fhe 
spider made no fresh threads, but tried to help itself in another 
way. It let itself down to the ground by a thread, and crawled 
to a place where lay some splintered piecx^s of a wooden fence 
thrown down by the storm. It f istened a thrt^ad to one of the 
bits of wood, turned back with it, and hung it with a strong 
thread to the lower pari of its nest, about five feet from the 
ground. The performance was a wonderful one, for the weight 
of the wood sufficed to keep the nest tolerably firm, while it was 
yet light enough to yield to the wind, and so prevent further 
injury. The piece of wood was about two and a half inches 
long, and as thick as a goose-quill. On the following day a 
careless servant knocked her head against the wood, and it fell 
down. But in the course of a few hours the spider had found 
it and brought it back to its place. When the storm ceased, 
the spider mended her web, broke the supporting thread in two, 
and let the wood fall to the ground 1 

If so well-observed a ffict requires any further confir- 
mation, I may adduce the following account, which is of 
the more value as corroborative evidence from the writer 
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not appearing to be aware that the fact had been observed 
before. This writer is Dr. John Topham, whom the late 
Dr. Sharpey, F.R.S., assured me is a competent observer^ 
and who publishes the account in ‘ Nature * (xi. 18) : — 

A spider constructed its web in an angle of my garden, the 
sides of which Were attached by long threewls to shrubs at the 
height of nearly three feet from the gravel path beneath. Being 
much exposed to the wind, the equinoctial gales of this autumn 
destroyed the web several times. 

The ingenious spider now adopted the contrivance hero 
represented. It secured a conical fragment of gravel with its 
larger end upwards by two cords, one attached to each of its 
opposite sides, to the apex of its wedge-shaped web, and left it 
suspended as a moveable weight to be opposed to the effect of 
such gusts of air as had destroyed the webs previously occupy- 
ing the same situation. 

The spider must have descended to the gravel path for this 
special object, and having attached threads to a stone suited to 
its purpose, must have afterwards raised this by fixing itself 
upon the web, and pulling the weight up to a height of more 
than two feet fi’om the ground, where it hung suspended by 
elastic cords. The excellence of the contrivance is too evident 
to require further comment. 

An almost precisely analogous case, with a sketch, is 
published by another observ er in ‘ Land and Water,’ Dec* 
12, 1877. 

Scorpiwia, 

Before quitting the Arachnida I must allude to some 
recent correspondence on the alleged tendency of the 
scorpion to commit suicide when surrounded by fire. 
This alleged tendency has long been recognised in 
popular fables, and has been used by Byron as a poetical 
metaphor in certain well-known lines. But until the 
publication of the correspondence to which I allude, no one 
supposed the tendency in question to have any existence 
in fact. This correspondence took place in ‘ Nature ’ 
(vol, xi.), and as the subject is an interesting one, I shall 
reproduce the more important contributions to it m 
tenso. It was opened by Mr. W. G-. Biddie as follows : — 

I shall feel obliged if you will record in * Nature ' a fact with 



SCORPIONS, 22S 

reference to the common black scorpion of Southern India, 
which was observed by me some years a^o in Madras. 

One morning a servant brought to me a large specimen of 
this scorpion, which, having stayed out too long in its nocturnal 
rambles, had apparently got bewildered at daybretik, and l>een 
unable to find its way home. To keep it safe the creature was 
at once put into a glazed entomological case. * Having a few 
leisure minutes in the course of the forenoon I thought I would 
see how my prisoner w’as getting on, and to have a better view 
of it the case was placed in a window in the rays of the hot 
sun. The light and heat seemed to irritate it very much, and 
this recalled to my mind a story 'which I had read somewhere 
that a scorpion, on being surrounded with fire, had committed 
suicide. I hesitated about subjecting my pet to such a terrible 
ordeal, but taking a common bottinical lens, I focussed the rays 
of the sun on its back. The moment this was done it began to 
run buniedly about the case, hissing and spitting in a very 
fierce way. Tliis experiment was repeated some four or five 
times with like results, but on tiydng it once again, the scorpion 
turned up its tail and j)lunged the sting, quick as lightning, inta 
its own back. The infliction of the wound was followed by a 
sudden ascape of fluid, and a friend standing by me called out, 
^ St 3 e, it has stung itself : it is dead and sure enough in less 
than half a minute life was quite extinct. I have written this 
brief note to show ( 1 ) tliat animals may commit suicide; ( 2 ) 
that the poison of cei’tain animals may ho destructive to them- 
selves. 

The follo'wing corroborativ(i evidence on the subject 
was then supplied b '7 Dr. Allen Thomson, K.E.S. (‘ Nature,* 
voL XX., 4 ). 577) 

Doubts ha'vdng been expressed at vai-ious times, even by 
learned naturalists, as to the rcjality of the suicide or self-de- 
struction of the scorpion by means of its ow n poison, and these 
doubts having been again stated in ‘ Nature,* vol. xx.,p. 553, by 
Mr. B. F. Hutchinson, of Peshawur, as the result of his own 
ol>servations, I think it may 1)0 useful to give an articulate 
account of the phenomenon as it hfis }>een related to me by an 
eye-'wituess, which removes all j)Ossible doubt as to its occurrence 
under ceitain circumstances. 

While residing many years ago, during the summer months, 
at the Imths of Sulla in Italy, in a somewhat damp locality, my 
informant together -with the rest of the family was much 
annoyed by the frequent intrusion of small black scorpions into 
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the house, and their being secreted among the bedclothes, in 
shoes, and other articles of dress. It thus became neceasary to 
be constantly on the watch for these troublesome creatures, and 
to take means for their removal and destruction. Having been 
informed by the natives of the place that the scorpion would 
destroy itself if exposed to a sudden light, my informant and 
her friends soon be^me adepts in catching the scorpions and 
disposing of them in the manner suggested. This consisted in 
confining the animal under an inverted drinking-glass or tumbler, 
below which a card was inserted when the capture was made, and 
then, waiting till dark, suddenly bringing the light of a candle 
near to the glass in which the animal was confined. No 
sooner was this done than the scorpion invariably showed signs 
of great excitement, running round and round the interior of 
the tumbler with reckless velocity for a number of times. This 
state having lasted for a minute or moio, the animal suddenly 
became quiet, and turning its tail on the hinder part of its 
body over its back, brought its recurved sting down upon the 
middle of the heiid, and piercing it forcibly, in a few seconds 
became quite motionless, and in fact quite dead. This observa- 
tion was repeated very frequently ; in truth, it was adopted as 
the best plan of getting rid of the animals. The young people 
were in the habit of handling the scorpions with impunity im- 
mediately after they were so killed, and of preserving many of 
them as curiosities. 

In this narrative the following circumstances are worthy of 
attention 

(1) The effect of light in producing the excitement amount- 
ing to despair, which causes the animal to commit self-destruc- 
tion ; 

(2) The suddenness of the operation of the poison, which 
is probably inserted by the puncture of the head into the upper 
cerebiul ganglion; and 

(3) The completeness of the fatal symptoms at once in- 
duced. 

I am aware that the phenomena now described have been 
observed by others, and they appear to have been familiarly 
known to the inhabitants of the district in which the animals 
are found. Sufficient confirmation of the facts is also to be 
found in the narratives of ‘ G. Biddie * and ‘ M. L.’ contained 
in ‘ Nature,' vol. ix., pp. 29-47, and it will be observed that the 
circumstances leading the animal to self-destruction in these in- 
stances were somewhat similar to those narrated by my inform- 
ant. It is abundantly clear, therefore, that the view taken 
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l)y Mr. Hutciiinson, viz., that the 'popular idea regarding 
soorpionic suicide is a delusion based on an impossibility,’ is 
wholly untenable ; indeed, the recurved direction of the sting, 
which he refers to as creating the impossibility of the jvnimal 
desti-oying itself, actually facilitates the oj)eration of inflicting 
the wound. I suppose Mr. Hutchinson, arguing from the ana- 
logy of bees or waspvS, imagine^l that the sting would be bent 
forwards upon the body, whereas the wound of the scorpion is 
invariably inflicted by a recurvation of the tail over the back of 
the animal. 

It will be perceived that these observations were not 
made by Dr. Allen Thomson himself, and that there are 
certain inherent discrepancies in the account which he 
lias published — such, for instance, as the reason given for 
trying and repeating the experiment, the method being 
clearly a cumbersome one to employ if the only object 
were that of 'disposing of’ the animals. Nevertheless, 
as Dr. Thomson is a high authority, and as I learn from 
him that he is satisfied regarding the capability and vera- 
city of his informant, I have not felt justified in suppress- 
ing his evidence. Still I think that so remarkable a fact 
unquestionably demands further corroboration before we 
should be justified in accepting it unreservedly. For if it 
is a fiict, it stands as a unique case of an instinct 
detrimental alike to the individual and to the species. 


Q 
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CHAPTER VII. 

BEMAINING ARTICULATA. 

The Hjmenoptera being so much the most intelligent 
order, not merely of insects, but of Invertebrata, and the 
Arachnida having been now considered, very little space 
need be occupied with the remaining classes of the Articu- 
lata. 

Coleoptera, 

Sir John Lubbock, in his first paper on Bees and 
Wasps, quotes the following case from Kirby and Spence, 
with the remarks which I append : — 

The first of these anecdotes refers to a beetle {Ateuchus pilu* 
larius) which, having made for the reception of its eggs a pellet 
of dung too heavy for it to move, repaired to an adjoining heap, 
and soon returned with three of his companions. ‘ All four now 
applied their united strength to the pellet, and at length suc- 
ceeded in pushing it out ; which being done, the three assistant 
beetles left the spot and returned to tlieir own quarters.^ This 
observation rests on the authority of an anonymous German 
artist ; and though we are assured that he w^as a ^man of strict 
veracity,’ 1 am not aware that any similar fact ha^ been re- 
corded by any other observer. 

Catesby, however, says : — 

I have attentively admired their industry, and their mutual 
assisting of eiich other in rolling these globular balls from the 
place w'here they made them, to that of their interment, which 
is usually a distance of some yards, more or less. This they 
perform back foremost, by raising their hind parts and pushing 
aw'ay the ball witii their hind feet. Two or three of them are 
sometimes engaged in trimdling one l)all, which from meeting 
with impediments, on account of the unevenness of the gi'ound, 
is sometimes deserted by them. It is, how^ever, attempted by 
others wdth success, unless it happen to roll into some deep 
hollow or ditch, wdiere they are accustomed to leave it; but 
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they contixiue their work by rolling off the next ball that oomes^ 
in their way. None of them seem to know their own balls, but 
an equal care for the whole appcjai's to affect all the community. 
They form these pellets while the dung remmns moist, and 
leave them to harden in the sun before they attempt to yo\] 
them. In their rolling of them from place to pktce, both they 
and the balls may fre<iuently be seen tumbling about over tlie 
little eminences that are in their 'way. They are not, however, 
easily discouraged, and by repeating their attempts usually 
surmount the difficulties.^ 

Buchner speaks of the fact that dung-beetlt\s co-operate 
in their work as one that is well established, but gives no 
authorities or references.^ A friend of my own, however, 
informs me that she has witnessed the fact ; and in view 
of analogous observations made on other species of Coleop- 
tera, I see no reason to doubt this one. Some of these 
observations I may here a]q>end. 

Herr Gollitz writers to Biiehuer thus: — 

La^st summer, in the month of July, I was one day in my 
field, and found there a mound of frash earth like a molehill, 
on which a stiif)od black and red Ix^etlc, with long legs, and 
about the size of a hornet, w’as busy taking away the earth 
from a hole that kid hke a pit into the mound, and levelling 
the place. After I hiui wahffied this b(ietle for some time, 1 
noticed a second beetle of the same kind, wJiich brought a little 
lump of earth from the interior to the ojxiiiing of the hole, and 
then disjip]>eared again in the mound ; eveiy four or five minutes 
a pellet came out of the hole, and wa.s ciarried away by the first- 
named befille. After I had watched these proceedings for about 
half an hour, tho l^eetle wffiich had l>CK?n working undergi’ouud 
Cfime out and I'an to its comrade. Both put their heads together, 
and clearly held a conversation, for immediately aftcTwards they 
changed work. Tho one winch had been working outside went 
into the mound, the other took the outside labour, and all went 
on vigorously. I watched the affair still for a little longer, and 
went away with the notion that these insf3cta could understand 
each otht‘r just like men. Klingelhdffer, of Darmstadt (in 
Brehm, loc. elf,, ix., p. 86), says : — A golden running betitle c;ame 
to a cockchafer lying on its back in the garden, intending to eat 
it, but was unable to master it ; it ran to the next bush, and 

* Quoted by Bingley, Animal Biography, vol, 118, 

* l^c. cit,, p. 344, 
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returned with a friend, whereupon the two overpowered the 
cockchafer, and pulled it off to thmr hiding-place. 

Similarly, there is no doubt that the burying beetles 
{Niarophorns) co-operate. 

Several of tjiem unite together to bury under the ground, as 
food and shelter for their young, some dead animal, such as a 
mouse, a toad, a mole, a bird, The burial is performed 
because the corpse, if left above ground, would either dry up, or 
grow rotten, or be eaten by other animals. In ah these cases 
the young would perish, whereas the dead body lying in the 
earth and withdrawn from the outer air lasts very well. The 
burying beetles go to work in a very well-considered fashion, 
for they scrape away the eai-th lying under the body, so that it 
sinks of itself deeper and deeper. When it Ls deep enough down, 
it is covered over from above. If the situation is stony, the 
beetles witli united forces and great efforts drag the corpse to 
some place more suitable for burying. They work so diligently 
that a mouse, for instance, is buried within three hours. But 
they often work on for days, so as to bury the body as deeply as 
possible. From large carcasses, such as those of horses, sheep, 
<kc., they only bury pieces as large as they can manage.^ 

Lastly, Clarville gives a case of a burying beetle which 
wanted to carry away a dead mouse, but, finding it too 
heavy for its unaided strength, went off, like the beetles 
previously mentioned, and brought four others to its aj?- 
sistance.^ 

A friend of Gleditsch fastened a dead toad, which he 
desired to dry, upon the top of an upright stick. The 
burying beetles were attracted by the smell, and finding 
that they could not reach the toad, they undermined the 
stick, so causing it to fall with the toad, which was then 
buried safe out of harm’s way.^ 

A converse exemplification of beetle-intelligence is 
given by G. Berkeley.^ He saw a beetle canyung a dead 
spider up a heath plant, and hanging it upon a twig of the 
heath in so secure a position, that when the insect had left 
it Mr. Berkeley found that a sharp shake of the heather 
would not bring the dead spider down. As the burying 

* Biichner, loe. cit.y p. 344. 

* Quoted in Strauss, Insecti^ s. 389. 

* Kirby and Spence, loo. oit., pp. 321-2. 

* lA/e and HacollectumSf vol. ii., p. 356. 
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beetle preserves its treasure by hiding it out of sight below 
ground, so this beetle no doubt secured the same end but 
by other means ; ‘ seeing,’ as Mr. Berkeley observes, ‘ that 
if it did not hang up its prey, it might fall into the hands 
of other hunters, it took all possible pains tp find out the 
best store-room for it.’ 

The above instances of beetle-intelligence lead me to 
credit the following, which has been communicated to me 
by Br. Garraway, of Faversham. On a bank of moss in 
the Black Forest he saw a beetle alight with a cateq)illar 
which it was carrying, and proceed to excavate a cylindrical 
hole in the peat, about an inch and a half deep, into which, 
when completed, it dropped the caterpillar, and then flew 
away through the pines. was struck,’ says my corre- 
spondent, ‘ with the creature’s folly in leaving tlie whole 
uncovered, as every curious wayfaring insect would doubt- 
less be tempted to enter therein. However, in about a 
minute the beetle returned, this time carrying a small 
pebble, of which there were none in the immediate vicinity, 
and having carefully fitted this into the aperture, fled 
away into space.’ 

Earwig. 

I must devote a short division of t his chapter to the 
earwig. M. Geer describes a regular process of incubation 
as practised by the mother insect. He placed one with 
her eggs in a box, and scattered the eggs on the floor of 
the lattei;. The earwig, however, carried them one by one 
into a certain part of the box, and then remained con- 
stantly sitting upon the heap without ever quitting it for 
a moment. When the eggs ■were hatched, the young ear- 
wigs kept close to their mother, following her about every- 
where, and often running under her abdomen, just as 
chickens run under a hen.* 

A young lady, who objects to her name being published, 
informs me that her two younger sisters (children) are in 
the habit of feeding eveiy morning with sugar an earwig, 
which they call ^Tom,’ and whi^ crawls up a certain 
curtain regularly every day at the same hour, with the 
apparent expectation of getting its breakfast. This re- 
* Quoted by Bingley, loc. eit. vol. iii., pp, 1&0-61. 
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sembles analogous instances whicb bave been mentioned 
in the case of spiders. 

Dipterous Insects. 

The gad-fly, whose eggs are hatched out in the intes- 
tines of me horse, exhibits a singular refinement of instinct 
in depositing them upon those parts of the horse which 
the animal is most likely to lick. For, according to 
Bingley and other writers, ‘the inside of the knee is the 
part on which these flies principally deposit their eggs ; 
and next to this they fix them upon the sides, and the 
back part of the shoulder; but almost always in places 
liable to be licked by the tongue.’ The female fly deposits 
her eggs while on the wing, or at least scarcely appears to 
settle when she extends her ovidepositor to touch the 
horse. She lays only a single egg at a time — flying away 
a short distance after having deposited one in order to 
prepare another, and so on. 

The following anecdote, which I quote from Jesse, 
seems to indicate no small degree of intelligence on the 
part of the common house-fly — intelligence, for instance, 
the same both in kind and degree as that which was dis- 
played by Sir John Lubbock’s pet wasp already mentioned : 

Slingsby, the celebrated opera dancer, resided in the large 
house in Cross-deep, Twickenham, next to Sir Wathen Waller's, 
looking down the river. He was fond of the study of natural 
history, and particularly of insects, and he once tried to tame 
some house-flies, and preserve them in a state of activity through 
the winter. For this purpose, quite at the latter end of autumn, 
and when they were becoming almost helpless, he selected four 
from off his breakfast-table, put them upon a large handful of 
cotton, and placed it in one corner of the window nearest the 
fireplace. Not long afterwards the weather became so cold 
that all flies disappeared except these four, which constantly 
left their bed of cotton at his breakfast-time, came and fed at 
the table, and then returned to their home. This continued 
for a short time, when three of them became lifeless in their 
shelter, and only one came down. This one Slingsby had 
trained to feed upon his thumb-nail, by placing on it some moist 
sugar muted ’Vidth a little butter. Although there had been at 
intervals several days of sharp frost, the fly never missed taking 
his daily meal in this way till after Christmas, when, his kind 
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preserro having inTited a friend to dine and sleep at hie house, 
the dy, the n€^ motning, perched upon the thumb of the 
visitor, who, being ignorant that it was a pet of his host’s, 
flapped his hand upon it, and thus put an end to Mr. Slingsby’s 
•experiment.^ 

Crustacea, ^ 

There is no doubt that these are an intelligent group 
of animals, although I have been able to collect but 
wonderfully little information upon the subject. Mr. 
Moseley, F.R.S., in his very interesting work, ‘ Notes by a 
Naturalist on the Challenger^ says (p. 70) : — 

In the tropics one becomes accustomed to watch the habits 
of various species of crabs, which there live so commonly an 
aerial life. The more I have seen of them, the more have I been 
astonished at their sagacity. 

And again (pp. 48-9): — 

A rock crab {Grapsus string osus) was very abundant, run- 
ning about all over the rocks, and making off into clefts on one’s 
approach. I was astonished at the keen and long sight of this 
crab. I noticed some made off at full speed to their hiding- 
places at the instant that my head showed above a rook fifty 
yards distant. . . . 

At Still Bay, on the sandy beach of which a heavy surf was 
breaking, I encountered a sand crab [CEcypoda ippeus)^ which 
was walking about, and got between it and its hole in the dry 
sand above the beach. The crab was a large one, at least thi’ee 
inches in breadth of its carapace. . , . With its curious column- 
like eyes erect, the crab bolted down towards the surf as the 
only escape, and as it saw a great wave rushing up the shelving 
shore, dug itself tight into the sand, and held on to prevent the 
undertide from carrying it into the sea. As soon as the wave 
had retreated, it made off full speed for the shore. I gave 
chase, and whenever a wave approached, the crab repeated the 
manoeuvre. I once touched it with my hand whilst it was 
buried and blinded by the sandy water, but the surf compelled 
me to retreat, and I could not snatch hold of it for feai* of its 
powerful claws. At last I chased it, hard pressed, into the 
surf in a hurry, and being unable to get proper hold in time, it 
was washed into the sea. The crab evidently dreaded going 
into the sea, * . . They soon die when kept a short time be- 
neath the water. 


Gleanings, vol. ii., pp. 166 - 6 . 
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The land crabs of the West Indies and North America 
descend from their mountain home in May and June, to 
deposit their spawn in the sea. They travel in such swarms 
that the roads and woods are covered with them. They 
migrate in a straight line, and rather than allow them- 
selves to be deflected from it, ‘ they scale the houses, and 
surmount every other obstacle that lies in their way^ 
(Kirby). They travel chiefly by night, and when they 
arrive at the sea-shore they ‘ bathe three or four different 
times,’ and then ‘ commit their eggs to the waves.’ They 
return to the mountains by the same route, but only the 
most vigorous survive the double journey. 

Prof. Alex. Agassiz details some interesting observations 
on the behaviour of young hermit crabs reared by himself 
‘ from very young stages,’ when first presented with shells 
of mollusks. ‘ A number of shells, some of them empty, 
others with the animal living, were placed in a glass dish 
with the young crabs. Scarcely had the shells reached 
the bottom before the crabs made a rush for the shells,, 
turned them round and round, invariably at the mouth, 
and soon a couple of the crabs decided to venture in, 
which they did with remarkable alacrity.’ The crabs 
which obtained for their share the shells still inhabited 
by living mollusks, ^remained riding round upon the 
mouth of their future dwelling, and, on the death of the 
molluek, which generally occurred soon after in captivity,, 
commenced at once to tear out the animal, and having 
eaten him, proceeded to take its place within the shell.’ ^ 

There is a species of small crustacean {Podooerua 
capillatus) described by Mr. Bates, which builds a nest ta 
contain its eggs. The nest is in the form of a hollow 
cone, built upon seaweed, and composed of fine thread- 
like material closely interlaced. ‘ These nests,’ says Mr. 
Bates, ‘ are evidently used as a place of refuge and security, 
in which the parent protects and keeps her brood of young 
until* they are old enough to be independent of the 
mother’s care.’ 

Dr. Erasmus Darwin tells ns, on the authority of a 
friend on whose competency as an observer he relied, that 
the common crab during the moulting season stations as 
* American Jaum. Sc. and Art^ toI, x., Oct. 1876. 
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sentinel an iminoulted or hard-shelled individual, to 
prevent marine enemies from injuring moulted individuals 
in their unprotected state. While thus mounting gmird 
the hard-shelled crab is much more courageous than at 
other times, when he has only his own safety to consider. 
But these observations require to be corrotforated. 

In ‘ Nature ’ (xv., p. 415) there is a notice of a lobster 
{Homarus marinus^ in the Kothesay Aquarium which 
attacked a flounder that was confined in the same tank 
with him, and having devoured a portion of his victim, 
buried the rest beneath a heap of shingle, on which he 
^ mounted guard.’ ‘ Five times within two hours was the 
fish unearthed, and as often did the lobster shovel the 
gravel over it with his huge claws, each time ascending 
the pile and turning his bold defensive front to his com- 
panions.’ 

The following is quote^d from Mr. Darwin’s ‘ Descent of 
Man ’ (pp. 270-1): — 

A trustworthy naturalist, Mr. Gardner, whilst watching a 
shore-crab (Gelasimus) making its burrow, threw some shells 
towards the hole. One rolled in, and three other shells re- 
mained within a few inches of the mouth. In about five 
minutes the crab brought out the sheD which had fallen in, and 
carried it away to the distance of a foot ; it then saw the three 
other shells lying near, and evidently thinking that they might 
likewise roll in, carried them to the spot where it laid laid the 
first. It would, I think, be difficult to distinguish this act 
from one^ performed by man by the aid of reason. 

Mr. Darwin also alludes to the curious instinctive 
habits of the large shore-crab {Birgiis latro\ which feeds 
on fallen cocoa-nuts ‘ by tearing off the husk fibre by fibre ; 
and it always begins at that end where the three eye- like 
depressions are situated. It then breaks through one of 
these eyes by hammering with its heavy front pincers, 
and turning round, extracts the albuminous core with its 
narrow posterior pincers.’ 

Remarkable cases occur of commensalism between 
certain crabs and sea-anemones, and they betoken much 
intelligence. Thus Professor Mobius says in his ‘ Beitrage 
2 ur Meeresfauua der lusel Mauritius’ (1880) that there 
are two crabs belonging to different genera which have 
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the habit of firmly grasping a sea-anemone in each claw 
and carrying them about, presumably to secure some 
benefit to themselves. The more familiar case of the 
species of anemone which lives on the shells tenanted by 
hermit crabs is of special interest to us on account of a 
remarkable observation published by Mr. Gosse, F.K.S. 
{Zoologist^ June, 1859). He found that on his detaching 
the anemone {Adam&ia) from the shell, the hermit crab 
always took it up in its claws and held it against the shell 
^for the space of ten minutes at a time, until fairly 
attached by a good strong base.’ It was said by the late 
Dr. Kobert Ball that when the common Sagartia para- 
sitica is attached to a stone and a hermit crab is placed in 
its vicinity, the anemone will leave the stone and attach 
itself to the hermit’s shell (Critic^ March 24, 1860). 

Intelligence of Larvcc of Certain Insects, 

I shall now allude to some of the more interesting facts 
touching the psychology of insects when in their immature 
or larval state. This is an interesting topic from the 
point of view which we occupy as evolutionists, because a 
caterpillar is really a locomotive and self-feeding embryo, 
whose entire mental constitution is destined to undergo a 
metamorj)hosis no less complete and profound than that 
which is also destined to take jdace in its corporeal struc- 
ture. Yet although the caterpillar has an embryo psy- 
chology, its instincts and even intelligence oftefi seem to 
be higher or more elaborated than is the case with the 
imago form. Where such is the case the explanation of 
course must be that it is of more importance to the species 
that the larval form should be in a certain measure in- 
telligent than that the imago form should be so. Every 
larva is a potential imago, or breeding individual ; there- 
fore its life is of no less value to the species during its 
larval than during its adult existence ; and if certain 
instincts or grades of intelligence are of more use to it 
during the former than during the latter period, of course 
natural selection would determine the unusual event which 
we seem here in some cases to see — namely, that the 
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embryo should stand on a higher level of psychological 
development than the adult. 

I may most fitly begin under this heading with the 
remarkable instincts of the so-called ‘ ant-lion,’ which is 
the larva of a neuropterous insect, the common Myrmehon 
(J/. formicarium). I quote the following account of its 
habits from Thompson’s ^ Passions of Animals’ (p. 258): — 

The devices of the ant-lion are still more extraordinary if 
possible. He forms, with astonishing labour and perseverance, 
a pit in the shape of a funnel, in a dry sandy soil, under some 
old wall or other spot pi-otocted from the vind. His pit being 
finished, he buries himself among the sand at the bottom, leaving 
only his horns '\dsible, and thus waits patiently for his prey. 
When an ant or any other small insect happens to walk on the edge 
of the hollow, it folx^es down some of the particles of sand, 
which gives the ant-lion notice of its presence. He immediately 
throws up the sand which covers his head to overwhelm the 
ant, and with its returniijg force brings it to the bottom. This 
he continues to do till the insec^t is overcome and falls between 
his horns. Every endeavour to escjipe, when once the incjiu- 
tious ant has stepped within the verge of the pit, is vain, for in 
all its attempts to climb the side the deceptive sand slips from 
under its feet, and every struggle precipitates it still lower. 
When within reach its enemy plunges the points of its jaws 
into its body, and having sucked out all its juices, throws out 
the empty skin to some distance. 

According to Bingley, if the ant-lion, while excavating 
its pitfall, — 

Comes % a stone of some moderate size, it does not descH the 
work on this account, but goes on, intending to remove that im- 
pediment the last. When the pit is finished, it crawls back- 
ward up the side of the place where the stone is ; and, getting 
its tail under it, takes great pains and time to got it on a true 
poise, and then begins to crawl backward with it up the edge 
to the top of the pit, to get it out of the way. It is a common 
thing to see an ant-lion labouring in tliis manner at a stone 
four times as big as its own body ; and as it can only move 
backwards, and the poise is difficult to keep, especially up a 
slope of such crumbling matter as sand, which moulders away 
from under its feet, and necessarily alters the position of its 
body, the stone very frequently rolls down, when near the verge, 
quite to the bottom. In this case the animal attacks it again 
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in the same way, and is often not discouraged by five or six 
miscarriages, but continues its struggle so long that it at 
length gets over the verge of the place. When it has done this, 
it does not leave it there, lest it should roll in again ; but is 
always at the pains of pushing it further on, till it has removed 
it to a necessarytdistance from the edge of the pit.* 

Passing on now to the intelligence of caterpillars,. 
Mr. Gr. B, Buckton, F.R.S., writing from Haslemere, 
says : — 

Many caterpillars of Pieria rapcR have, during this autumn,, 
fed below my windows. On searching for suitable positions for 
jmssing into chrysalides, some eight or ten individuals, in their 
direct march upwards, encountered the plate-glass p^ines of my 
windows ; on these they appeared to be unable to stand. Ac- 
cordingly in every case they made silken ladders, some of them 
five feet long, each ladder being formed of a single continuous 
thread, woven in elegant loops from side to side. . . . The 
reasoning, however, seems to be but narrow, for one ladder was 
constructed parallel to the window-frame for nearly three feet, 
on which secui'e footing could be had by simply diverting the 
track two inches.^ 

In this case it appears clear that we have to do with 
instinct, and not with reason. No doubt it is the congenital 
habit of these caterpillars to overcome impediments in 
this way ; but the instinct is one of sufficient interest to 
be here stated. 

The following is quoted from Kirby and Spence ; — 

A caterpillar described by Bonnet, w^hich, from being confined 
in a hoK, was unable to obtain a supply of the bark with which 
its ordinary instinct directs it to make its cocoon, substituted 
pieces of paper that were given to it, tied them together with 
silk, and constructed a very passable cocoon with them. In 
another instance the same naturalist having opened several 
cocoons of a moth (A^octura verbcisci), which are composed of 
a mixture of grains of earth and silk, just after being finished, 
the larvae did not repair the injury in the same manner. Some 
employed both earth and silk ; others contented themselves with 
spinning a silken veil before the opening.® 

The same authorities state, as result of their own 
observation, that the — 

* Animal Biography^ vol, iii., pp. 244-6. 

p. 49. • Iwtr. to ii., p. 476. 
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Oommon cabbage caterpillar, which, when building web under 
stone or wooden surfaces, previously covers a space with a web 
to form a base for supporting its dependent pupa, when building 
A web beneath a muslin surface dispenses with this base 
^together : it perceives that the woven texture of the muslin 
forms facilities for attaching the threads of the^coon securely 
enough to support the weight of the cocoon without the neces- 
sity of making the usual square inch or so of basal support.^ 

The instincts of the larva of the Tinea moth are thus 
described by Eeaumur : — 

It feeds upon the elm, using the leaves both as food and 
clothing. To do this it only eats the parenchyma of the leaf, 
preserving the upper and under epidermal membranes, between 
which it then insinuates itself as it progressively devours the 
parenchyma. It, however, carefully avoids separating these 
membranes where they unite at the extreme edge of the leaf, 
which is designed to form ‘ one of the seams of its coat.’ The 
cavity when thus excavated between the two epidermal mem- 
branes is then lined with silk, made cylindrical in sha|)e, cut off 
at the two ends and all along the side remote from the * seam,’ 
and then the two epidermal membranes sewn together along the 
side where they have had to Ire cut in order to separate them 
from the tree. The larva now has a coat exactly fitting its l>ody, 
and open at each end. By the one opening it feeds, and by the 
other discharges its excrement, ‘ having on one side a nicely 
jointed seam — that which is commonly applied U) its back — 
composed of the natural marginal junction of the membnines 
of the leaf.’ 

Eeaumur cut off the edge of a newly finished coat, so 
as to expose the body of the larva at that point. The 
animal did not set about making a new coat ah i/nitio^ as 
we might expect that it would on the pojrular supposition 
that a train of instinctive actions is always as mechanical 
as the running down of a set of cog-wheels, and that 
wherever a novel element is introduced the machinery 
must be thrown out of gear, so that it cannot meet a new 
emergency of however simple a character, and must there- 
fore re-start the whole process over again from the be- 
ginning. In this case the larva sewed up the rent ; and 
not only so, but ‘ the scissors having cut off one of the 
projections intended to enter into the construction of 

» Ibid., p. 476. 
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the triangular end of the case, it entirely changed the 
original plan, and made that end the head which had been 
first designed for the tail.’ 

Another remarkable case of the variation of instinct in 
the Lepidoptera is stated by Bonnet. There are usually, 
he says, two generations of the Angoumois moth : the first 
appear in early summer, and lay their eggs upon the ears 
of wheat in the fields ; the second appear later in the 
summer, or in the autumn, and these lay their eggs upon 
wheat in the granaries ; from these eggs there comes the 
first generation of next year’s moths. This is a highly 
remarkable case — supposing the facts to be as Bonnet 
states ; for it seems that the early summer moths, although 
born in the granaries, immediately fly to the unreaped 
fields to lay their eggs in the standing corn, while the 
autumn moths never attempt to leave the granaries, but 
lay their eggs upon the stored wheat.' 

Westwood says that — 

A species of Tasmanian caterpillar (^Noctua Ewingii) swarms 
over the land in enormous companies, which regularly begin to 
inarch at four o’clock in the morning, and as regularly halt at 
midday. Liparis chrysorrhacay a kind of caterpillar, spins for 
the winter a common web, in which several hundred individuals 
find a common shelter.*-* 

According to Kirby and Spence, — 

The larva of the ichneumon, while feeding upon its caterpillar 
host, spares the walls of the intestines until it is time for it to 
escape, when, the life of the caterpillar being no longer necessary 
to its development, it perforates these walls.^ 

The larvae Theda Isocrates live in a group of seven or eight 
in the fruit of pomegranate. In consequence of their excava- 
tions within the fruit, the latter is apt to fall ; and to prevent 
its doing so the larvse throw out a thread of attachment where- 
with to secure the fruit to the branch, so that if the stalk withers, 
this thread serves to suspend the fruit.** 

The caterpillar of the Bombyx moth, which is a native of 
France, exhibits very wonderful instincts. The larva is gre- 
garious in its habits, each society (fitmily) consisting of perhaps 

‘ (Euvres, ix., p. 370. ^ Trans. Ent. Soc.y vol. ii. 

• Tntrod, Ent., Letter xi. 

^ Westwood, Tram, Ent. Soc., vol. ii., p. 1. 
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600 or 800 individuals. When young they have no fixed habi- 
tation, but encamp sometimes in one place, and sometimes in 
another, under the shelter of their web ; but when they have 
attained two-thirds of their growth, they weave for themselves 
a common tent. About sunset the regiment leaves its quarters. 
... At their head is a chief, by whose movements their pro- 
cession is regulated. When he stops all stop, and proceed when 
he proceeds ; three or four of his immediate followers succeed 
in the same lino, the head of the second touching the tail of the 
first ; then comes an equal series of purs, next of threes, and so 
on, as far as fifteen or twenty. The whole procession moves 
regularly on with an even pace, each file treading iri the steps 
of those that precede it. If the leader, andving at a particular 
point, pursues a different direction, all march to that point 
before they turn. * 

The following additional facts concerning these remark- 
able habits may be quoted. I take them from the ac- 
count published by Mr. Davis in ‘Loudoun’s Magazine of 
Natural History : ’ — 

The cateq)illai'8, he observed, were Bombycea, and wore 
seen crossing a road in single file, each so close to its predecessor 
that the line was quite continuous, ‘ moving like a living cord.’ 
The number of caterpillars was 154, and the length of the lino 
27 feet. When Mr. Davis removed one from the line the 
caterpillar immediately in front suddenly stood still, then the 
next, and next, and so on to the leader. Similarly, those behind 
the point of interruption successively halted. Ai’ter a pause of 
a few moments, the first cateipillar Wiind the break in the 
line endeavoured to fill up the vaamt spact^ and so recover con- 
tact or communication, which after a time it succeeded in doing, 
when the information that the line was again closed was 
passed forward in some way from caterpillar to cateiq)illar till 
it reiiched the leader, when the whole lino was again put in 
motion. The individual which had been abstracted remained 
rolled up and motionless ; but on being placed near the moving 
column it immediately unrolled, and made every attempt to get 
readmitted into the procession. After many endeavours it 
succeeded, the one below falling into the rear of the interloper. 
On repeating the experiment by removing a caterpillar fifty from 
the head of the procession, Mr. Davis found that it took just 
thirty seconds by his watch for information of the fact to reach 
the leader. All the same results followed as in the previous 

^ Kirby and Spence, Entomology, Letter xvi. 
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case. It was observable that the animals were guided neither 
by sight nor smell while endeavouring to close up the inters 
rupt^ line ; for the caterpillar next behind the interruption, on 
whom the duty of closing up devolved, ‘ turned right and left, 
and often in a wrong direction, when within half an inch of the 
one immediately before him ; when he at last touched the ob- 
ject of his search, the fact was communicated again by signal ; 
and in thirty seconds the whole line was in rapid march/ This 
gentleman adds that the object of the march was the search for 
new pasture. The caterpillars feed on the Eucalyptus, and when 
they have completely stripped one tree of its leaves, they all con- 
gregate on the trunk, and proceed as described to another tree. 

De Villiers ^ gives an account of his observations on the 
manner in which these caterpillars {Cnethocampii pitzo- 
campa) are able to pass information, which does not quite 
agree with the above observation of Mr. Davis. For he 
says that, in a train of 600 caterpillars, interference by 
him in any part of the train was communicated through 
the whole series instantaneously — all the 600 caterpillars 
stopping immediately and with one consent like a single 
organism. 

According to Kirby and Spence there is a kind of 
caterpillar (Fieris aratoegi) wliich lives in little colonies 
of ten or twelve in common chambers lined with silk. In 
one part they make of the same material a little bag or 
pocket, which is used by the community or household as 
a water-closet. When full of excrement the caterpillars 
empty it by turning out the pellets with their feet.® 

Only two other instances of noteworthy intelligence 
as exhibited by larvae have fallen within my reading. 
One of these is mentioned by Keaumur, who says that 
the larva; of Ileinerohina chrysaps chase aphides, and 
having killed them, clothe themselves in their skins ; and 
the other case is the very remarkable one mentioned in 
his newly published work by W. MacLachlan, F.R.S., of 
caddis- worms adjusting the specific gravity of their tubes 
to suit that of the water in which they live, by attaching 
heavy or light material to them according as they require 
sinking or flotation. 

* Trans, Ent, Sac, Prance, vol. i., p. 201. 

* Introduction to Ewtomalogy, Letter xxvi. 
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FISU. 

Although we here pass into the sub-kingdom of animals 
the intelligence of which immeasiu'abl y surpasses that of the 
other sub-kingdoms, it is remarkable lhat these lowest 
representatives of the higher group are psychologically in- 
ferior to some of the higher members of the lower groups. 
Neither in its instincts nor in general intelligence can 
any fish be compared with an ant or a bee — a fact which 
shows how slightly a psychological classification of animals 
depends upon zoological affinity, or even morph ologicjil or- 
ganisation. P^or although a highly competent authority, 
namely Van Baer, has said that a bee is as highly organised 
an animal as a fish, though on a different ty])e,' no one would 
be found to assert that an ant or a bee is so much more 
highly organised tlian a fish as its higher intelligence 
would require, supj)osing degrees of intelligence to stand 
in necessary relation to degree of organic developm(*nt. 
And this consideration is not materially altertnl if, instead 
of regarding the whole organism, we look to the nervous 
system alone. There is no doubt that th(‘. cerebral hemi- 
spheres of a fish, although small as compared with these 
organs in the higher Vertebra ta, are, bulk for bulk, 
enormous as compared with the ceso])hageal ganglia or 
‘ bniin ’ of an insect ; while the dispro])ortion becomes 
still greater if the cerebral hemispheres of a fish are com- 
pared with their sufiposcid analogues in the brain of an 
ant, viz., the pedunculated and convoluted lobes which 
surmount the cephalic ganglion. But here the relative 
smallness of the ant as a whole must be taken into con- 

’ Phil, Fra^s., translated by Huxley, Taylor's Mag.^ 1853, p. 19C. 

R 
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sideratioii,,and also the fact that its brain is relatively 
much more massive as well as more highly organised than 
that which occurs in any other order of invertebrated 
animals, except, perhaps, the octopus and his allies. There- 
fore, although ,the brain of a fish is formed upon a type 
which by increase of size and complexity is destined in 
function far to eclipse all other types of nerve-centre, we 
have to observe that in its lowest stage of evolution as 
presented to science in the fishes, this type is functionally 
inferior to the invertebrate type, where this reaches its 
highest stage of evolution in the H}Tiienoptera. 

Emotions. 

Fish display emotions of fear, pugnacity ; social, sexual,, 
and parental feelings ; anger, jealousy, play, and curiosity. 
So far the class of emotions is the same as that with which 
we have met in ants, and coiTesponds with that which is 
distinctive of the psychology of a child about four months 
old. I hav(^ not, however, any evidence of sympathy, 
which would be required to make the list of emotions 
identical ; but sympathy may nevertheless be present. 

F(iar and pugnacity are too apparent in fish to require 
special proof. The social or gi*egarious feelings are strongly 
shown by the numberle.ss species which swim in shoals, 
the sexual feelings are proved by courtships, and the 
parental by those species which build nests and guard 
their young. Schneider saw several species of fish at the 
Naples Aquarium protecting their eggs. In one case the 
male mounted guard over a rock where the eggs were de- 
posited, and swam with open mouth against intruders. 
The following accounts of thenidification of certain species 
of fish show’ that the parental instincts are not unlike 
those which obtain in birds, and are comparable in point of 
strength with the same instincts as they occur in ants, 
bees, and spiders. 

Agassiz I'emarks ^ that while examining the marine products 
of the Sargasso Sea, Mr. Mansfield picked up and brought to 
him a round mass of sargassum, about the size of the two 

^ SilUman’s Awericflw JournaUYeh. 1872. 
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fists placed together. The whole consisted, to all appeaitinoe, 
of nothing but gulf-weed, the branches and leaves of which were, 
however, evidently knit together, and not merely balled into a 
roundish mass. The elastic threads which held the gulf-weed 
together were beaded at intervals, sometimes two or three beads 
being close together, or a branch of them hanging from the 
cluster of thre^. This nest was full of eggs scattered through- 
out the mass, and not placed together in a cavity. It was 
evidently the work of the Chironectea, This rocking fish-cradle 
is carried along as an undying arbour, affording at the same 
time protection and afterwards food for its living freight. It is 
suggested that the fish must have used their peculiai* pectoral 
fins when constructing this elaborate nest. 

The well-known tinker or ten-spined stickleback [Gaater- 
osietis pumjititta) is one of our indigenous fish which constructs 
a nest. On May 1, 1804, a male ^ was [daced in a well-estab- 
lisheii acpiarium of modemte size, to whieli, after throe days, 
tw'O ripe females w^ore added. Tlieir |)i* 08 en(^ at once rouw^d 
him into fictivity, and he soon Ix^gan to build a nest of bits of 
dill juid dead fibre, and of growing confervoid filaments, upon a 
jutting fK>int of rock among some interlacing branches of 
Myriophyltum sjtiaUurn — all the time, however, frequently in- 
terrupting his lalx)ur8 to pay his addresses to the females. Tl\is 
was done in most vigorous fashion, he swimming, by a seri(\s of 
little jerks, near and al>out the female, even pushing against her 
with open mouth, but usually not biting. After a little 
co(pietting she resj>onds and follows him, swimming just alxive 
him as he Itwids the way to the nest. When there, the nude 
commences to flirt — he seems unaw'aix> of its situation, will not 
swim to the right spot, and the female, afU;r a few incffectufil 
attemplS to find the pi-oper passage into it, turns tail to swim 
away, but Ls then viciously puisued by the male. When he 
first courts the female, if she, not being rejidy, does not soon 
rt spend, he seems quickly to lose his temper, and, attacking 
her with great apparent fury, drives her to seek shelter in some 
crevice or dark comer. The coquetting of the male near the 
nest, which seems due to the fact that he milly has not quitr^ 
finished it, at length terminates by his pushing his hea<l well 
into the entrance of the nest, while the female closely follows 
him, placing herself above him, and apparently much excited. 
As he withdraws she passes into the nest, arid pushes quite 
through it, after a very brief delay, duiing which she deposits 
her ova. The male now fertilises the eggs, and drives the female 

* Kansom, Ann. aiMl Mag. Nat. UUt., 1865, xvi., p. 449. 
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away to a safe distance ; then, after patting down the nest, he 
proceeds in search of another female. The nest is built and the 
ova deposited in about twenty-four hours. The male continued 
to watch it day and night, and during the light hours he also 
continually added to the nest. 

The marine fit'teen-spined stickleback spinachia) 
affords another instance of nest-constructing fishes. The places 
selected for their nests are usually harbours, or some sheltered 
spots to where pure sea water reaches. The fish either find 
growing, or even collect some of the softer kinds of green or red 
seaweed, and join them with so much of the coralline tufts 
{Janice) growing on the rock as will serve the purpose of afford- 
ing firmness to the structure, and constitute a pear-shaped mass 
five or six inches long, and about as stout as a man’s fist. A 
thread, which is elastic and resembles silk, Ls employed for the 
purpose of binding the materials together : under a magnifier 
it appears to consist of several strands connected by a gluey 
substance, which hardens by exposure to the water. ^ 

M. Carbonnier, who has studied the habits of the Chinese 
butterfly-fish {Macropodus) in his pnvate aquarium in Paris, 
where he had some in confinement, observed that the male 
constructs a nest of froth of considerable size, 15 to 18 centi- 
metres honzontal diameter, and 10 to 12 high. He prepares 
the bubbles in the air (which he sucks in and then expels), 
strengthening them with mucous matter from his mouth, and 
brings them into the nest. Sometimes the buccal secretion 
will fail him, whereupon he goes to the bottom in search of 
conferva;, which he sucks and bites for a little in order to stimu- 
late the act of secretion. The nest prepared, the female is in- 
duced to enter. Not less curious is the way in w^hich the male 
brings the eggs from the bottom into the nest. He appears 
unable to carry them up in his mouth ; instead of this, he first 
swallow s an abundant supply of air, then descending, he places 
himself l>eneath the eggs, and suddenly, by a violent contraction 
of the muscles in the interior of his mouth and pharynx, he ex- 
hales the air which he had accumulated by the gills. This 
air, finely divided by the lamellte and fringes of the gills, 
escapes in the form of two jets of veritable gaseous powder, 
which envelopes the eggs and raises them to the surface. In 
this manoeuvre the Macropodns entirely disappeared in a kind 
of air-mist, and when this bad dissipate he imppeared with a 

* Quoted from Francis Day, F.L.S., ‘ Instincts and Emotions of Fish,’ 
Jouiyi. Liim, Soc^, vol. xv., pp. 36-7, where see for other cases of nest- 
building among fish. 
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miiltitude of air- bubbles like little pearls clinging all over his 

body.* 

Again, in detailing Mr. Baker’s observations on the 
three-spined stickleback, published in the Philosophical 
Transactions, this author says : — * 

It has been remarked that after the deposition of the eggs 
the nest was oj^ened moie to the action of the water, and the 
vibi-atory motion of the body of the male tish, hoveling over its 
surface, caused a current of water to lie propelled across the 
surfcUje of the ova, which action was repeiitwl almost contmu- 
ously. After about ten days the nest was destroyed and the 
materials removed ; and now were seen the minute fiy hutter- 
ing upwards liere and there, by a movement half swimming, 
half lea})ing, and then falling rapidly again upon or between 
the clear pebbles of the shingle bottom. This arose from their 
luiving the remainder of the yelk still attached to their body, 
which, acting as a weight, caused them to sink the moment the 
swimming effort had ceased. Around, across, and in eveiy 
dii'ection the male tish, «%s the guardian, continually moved. 
Now his labours became more arduous, and his \dgilance was 
taxed to the utmost extreme, for the other fish (two tench and 
a gold carp), some twenty times larger than himself, as soon 
as they perceived the young fry in motion, continuously used 
their utmost endeavours to snap them up. The courage of the 
little stickleback was now put to its severest tt^st; but, nothing 
daunted, he drove them all off, seizing their fins and striking 
with all his sti’ength at their heads and at their eyes. His 
care of the young brood wdien encumbered with the yelk was 
very ex^aordinary ; and as this was gradually absoiiKid and 
they gained strength, their attempts to swim earned them to a 
greater distance from the parent fish ; his vigilance, however, 
seemed every here, and if they rose by the action of their fins 
above a certain height from the sliingle bottom, or flitted beyond 
a given distance from the nest, they were immediately seized in 
his mouth, brought back, and gently puffed or jetted into their 
place again. The same care of the young, bringing them back 
to their nest up till about the sixth day after hatching, has 
been remarked by Dr. Hansom in the ten-spined sHcklebjick 
{G, ’puTigitiud)} 

The well-known habit of the lophobranchiate fish, of 


* Jhid. 
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incubating their eggs in their pouches, also displays 
highly elaborated parental feeling.^ M. Eisso says that 
when the young of the pipe-fish are hatched out, the 
parents show them marked attachment, and that the 
pouch then selves them as a place of shelter or retreat 
jfrom danger.* 

M. Carbonnier has recorded how the male of the curiously 
grotesque telescope-fish, a variety of Carasaius auratua (Linn.), 
acts as accoucheur to the female. Three males pursued one 
female which was heavy with spawn, and rolled her like a ball 
upon the ground for a distance of several metres, and continued 
this process without rest or relaxation for two days, until the 
exhausted female, who had been unable to recover her equili- 
brium for a moment, had at last evacuated all her ova.^ 

That adult fish are capable of feeling aflTection for one 
another would seem to be well established : thus Jesse relates 
how he once captured a female pike {Eaox luciua) during the 
breeding season, and that nothing could drive away the male 
from the spot at which he had perceived his partner slowly dis- 
appear, and whom he had followed to the edge of the wato. 

Mr. Arderon * gave an account of how he tamed a dace, 
which would lie close to the glass watching its master ; and 
subsequently how he kept two rufifs {Acerina cernua) in an 
aquarium, where they became very much attached to one 
another. He gave one away, when the other became so miser- 
able that it w’ould not eat, and this continued for nearly three 
weeks. Fearing his remaining fish might die, he sent for its 
former companion, and on the two meeting they became quite 
happy again. Jesse gives a similar account of two gc^d carp.® 

Anger is strikingly shown by many fish, and notori- 
ously by sticklebacks when their territory is invaded by a 
neighbour. These animals display a strange instinct of 
appropriating to themselves a certain part of the tank in 
which they may be confined, and furiously attacking any 
other stickleback which may presume to cross the imagi- 
nary frontier. Uunder such circumstances of provocation I 
have seen the whole animal change colour, and, darting at 

* Kaup, Catal. Lopho. Fish in Brit. 1856, p. i. 

* Yarrell, Brit. J^hes, 2nd ed. ii. p. 436. 

■ Compt. Bend., Nov. 4, 1872, p. 1127. 

* Phil Tran*. Boyal Society, 1747. 

* F. Day, loc. eit. 
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the trespasser, show rage and fury in every movement. 
Of course, here, as elsewhere, it is impossible to be sure 
how fax apparent expression of an emotion is due to the 
presence of that mental state which we recognise as the 
emotion in ourselves ; but still the best guide we have to 
follow is that of apparent expression. * 

Following this principle, we are also entitled to at- 
tribute to fish the emotions conducive to play; for nothing 
can well be more expressive of sportive glee than many of 
their movements. As for jealousy, the fights of many 
male fish for the possession of females constitutes evi- 
dence of emotion which would be called by this name in 
the higher animals. Schneider, in his recent work already 
often quoted, says that he has observed a male fish (Labrus) 
show jealousy only towards other individual males of his 
own species — chasing these away from the neighbourhood 
of his female, but not objecting to the approach of fish of 
other species. 

Curiosity is shown by the readiness, or even eagerness, 
with which fish will approach to examine any unfamiliar 
object. So much is this the case that fishermen, like 
hunters, sometimes trade upon this faculty: — 

And the fisher, with his lamp 
And spear, about the low rocks damp 
Crept, and struck the fish which came 
To worship the delusive flame. ^ 

Stephenson, the engineer, on sinking lighted lanterns 
in the water, also found that fish were attracted to them.* 


Special Habits, 

As curious instances of special instincts in fish we may 
notice the well-known habit of the angler (^Lophius pis- 
^cator\ which conceals itself in mud and seaweed, while 
waving in the water certain filaments with which it is 
provided above its snout. Other fish, attracted by these 
moving objects, approach, and axe thereupon seized by the 

* Shelley, Linet noritten in the Say of Lerid, 

* See Smiles, IAoe$ of Engimerey vol. iii., p. 69. 
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angler. We must also allude to the Ghelmon rostratua^ 
which shoots its prey by means of a drop of water projected 
from the mouth with considerable force and unerring aim» 
The mark thus shot at is always some small object, such 
as a fly, at rest above the surface of the water, so that 
when suddenly hit it falls into the water. ^ This remark- 
able instinct can only, I think, have originated as a 
primordially intentional adjustment, and as such shows a 
high degree of intelligence on the part of these fishes’ an- 
cestors. Moreover, the wonderful co-ordination of sight 
and muscular movements required to judge the distance, 
to make due allowance for refraction, and to aim correctly 
shows that the existing rej)resentatives are not unworthy 
of their ancestors. 

Several species of fish in different parts of the world 
have the habit of quitting pools which are about to dry 
up, and taking excursions across country in search of more 
abundant water. Eels have this habit, and perform their 
migrations by night. Dr. Hancock, in the ‘Zoological 
Journal,’ gives an account of a species of Doras, the indi- 
viduals of which are about a foot in length, and travel by 
night in large shoals, or ‘ droves,’ when thus searching for 
water. A strong serrated arm constitutes the first ray of 
the pectoral fin; and, using this as a kind of foot, the animal 
pushes itself forward by means of its tail, thus moving 
nearly as fast as a man can walk. Another migrating fish 
{Hydrargzra) was found by thousands in the fresh waters 
of Oirolina by Bose. It travels by leaps, and, according 
to Bose, always directs itself towards the nearest water, 
although he purposely placed them so that they could not 
see it. 

But perhaps the strangest among this class of habits 
is that of the climbing perch {Ferca scandena), first dis- 
covered by Daldoihf in Tranquebar; for this animal not 
only creeps over land, but even climbs the fan palm in 
search of certain Crustacea which form its food. In climb- 
ing it uses its open gill-covers as hands wherewith to 
suspend itself, while it deflects its tail laterally upwards so 
as to bring to bear upon the bark certain little spines with 

* See ‘ On the Jaculator-Fish,' by Schlosser, Phil. Trans. 1764. 
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which itff anal fin is provided ; it then pnshes itself up* 
wards by straightening the tail, ‘while it closes the giU- 
covers not to prevent progress, and so on. Sir E. Tennent, 
however, without disputing the evidence that these fish 
do climb trees, says, — 

The probability is, as suggested by Buchanan, that the 
ascent which -was witnessed by Daldorff was accidental, and 
ought not to be regarded as the habit of the animal.* 

A great number of species of fish perform migrations. 
In relation to intelligence, the most interesting of these 
is the migration of salmon, which annually leave the sea 
to spawn in rivers, though there is some doubt whether 
the same individuals spawn every year. There is no doubt, 
however, that the same individuals frequently, though not 
invariably, revisit the same rivers for their successive 
spawnings. This fact may be due either to the remem- 
brance of locality, similar to that which is unquestionably 
manifested by birds, or to the salmon not swimming far 
along the coast during other seasons of the year, and there- 
fore in the spawning season when seeking a river hap])en- 
ing to hit upon the same one. The latter hypothesis is 
one which Mr. Herbert Spencer tells me he is inclined to 
ado[)t, and, being a salmon-fisher, he has paid attention to 
the subject. He informs me of an observation by a friend 
(d his own, who saw a salmon, when about to spawn, swim- 
ming along the coast-line, and all round a boathouse, 
a[>paren1jy seeking any stream that it might first en- 
counter. 

The distances up rivers to which salmon will swim in 
the spawning season is no less surprising than the energy 
with which they perform the feat, and the determination 
with which they overcome all obstacles. They reach 
Bohemia by the Elbe, Switzerland by the Ehine, and, 
which is much more wonderful, the Cordilleras of America 
by the Maragnon. 

They employ only three months in ascending to the sources 
of the Maragnon (a journey of 3,000 miles), the cun-ent of 
which is remarkably rapid, which is at the rate of nearly forty 

* Natvral History of Ceyloiiy p. 361. 
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miles a day ; in a smooth stream or lake their progress would 
increase in a fourfold ratio. Their tail is a very powerful organ, 
and its muscles have wonderful energy ; by placing it in their 
mouths they make of it a very elastic spring, for letting it go 
with violence they raise themselves in the air to the height of 
from twelve to* fifteen feet, and so clear the catai*act that impedes 
their course : if they fail in their first attempt, they continue 
their efforts till they have accomplished it.^ 

General Intelligence. 

With reference to the general intelligence of fish, 
allusion may first be made to their marked increase of 
wariness in waters which are much fished. This shows no 
small degree of intelligence, for the caution is proved to 
be the result of observation by the fact that young trout 
under such circumstances are less wary than old ones. 
Moreover, many fish will abandon old haunts when much 
disturbed. Again, according to Kirby, the carp thrusts 
itself into the mud in order that the net may pass over it, 
or, if the bottom be stony, makes great leaps to clear it. 

At the Andaman Islands fish are captured by the convicts 
by means of weirs fixed across the openings of creeks. After 
existing a week or so, it is observed that captures invariably 
cease; and it is believed that such is due to barnacles, &c., 
clustering on to the wood of which they are composed. It does 
not seem improbable that the fish have learned to avoid a loca- 
lity out of terror at those which enter but do not again return.* 

LacepMe^ relates that some fish, which had l^een kept 
for many years in a basin of the Tuileries, would come 
when called by their names. Probably it was the sound 
of the voice and not the articulate words to which they 
responded ; for Lacep^de also relates that in many parts 
of Germany trout, carp, and tench were summoned to 
their food by the sound of a bell ; and the same thing has 
been recorded of various fish in various localities, notably 
by Sir Joseph Banks, who used to collect his fish by sound- 
ing a bell.* 

* Kirby, Hitt, Hahitt and Inttinctt of Animalt^ vol, L p. 119. 

* F. Day, loc, cit, • Higt. des Poitt., Introd., cxxx. 

* For sundry other similar cases see Mr. Day’s excellent paper 
already quoted. 
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In ‘Nature ’ (vol. xi., p. 48) Mr, Mitchell gives the 
following instance of intelligence on the part of a small 
perch. Having one day disturbed its nest full of young 
fry, Mr. Mitchell next day 'went to look for the nest; 
‘ but we searched in vain for the fish and her young. At 
length, a few yards further up stream, we discovered the 
parent guarding her fry with jealous care in a cavity 
scooped oiit of the coarse sand. . . . This is the first and 
only instance that has come under my notice of a fish 
watching over her young, and conveying them, when 
threatened with danger, to some other place.’ 

In ‘Nature’ (December 19, 1878) there is also pub- 
lished a communication which was made by Mr. J. Faraday 
to the Manchester Anglers’ Association, concerning a skfite 
which he observed in the aquarium of that town : — 

A morsel of food thi'own into the tank fell directly in an 
angle formed by the ghiss front and the bottom. The skate, a 
large example, made several vain attempts to seize the food, 
O'wing to its mouth being on the underside of its head and the 
food being close to the glass. He lay quite still for a while as 
though thinking, then suddenly raised himself into a slanting 
posture, the head inclined upwar ' ,, and the under surface of 
the body to'wards the food, when he waved his broad expanse of 
fins, thus creating an upward current or wave in the water, 
which lifted the food from its position and carried it straight to 
his mouth. 

It 'will be observed, however, that this observation is 
practical^ worthless, from the observer having neglected 
to repeat the conditions in order to show that the move- 
ments of the fish were not, in their adaptation to these 
circumstances, purely accidental. Therefore I should not 
have alluded to this observation, had I not found that it 
has been quoted by several -writers as a remarkable display 
of intelligence on the part of the fish. 

I must not take leave of this class without making 
some allusion to the alleged habits of the so-called ‘ pilot- 
fish,’ and also to those of ‘ thresher ’ and ‘ sword-fish.’ I 
class these widely different habits together because they 
are alike in being dubious ; different observers give differ- 
ent accounts, and therefore, until more information is 
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forthcoming, we must suspend our judgment with regard 
to the habits in question. The following describes what 
these habits are believed by many observers to be. 

Captain Richards, R.N., says that he saw a blue shark 
following a bait which was thrown out to him from the 
ship. The sliark, which was attended by four pilot-fish, 
repeatedly approached the bait ; but every time he did so 
one of the latter rushed in and prevented him. After a 
time the shark swam away ; but when he had gone a con- 
siderable distance, he turned back again, swam quickly 
after the vessel, and before the pilot-fish could overtake 
him, seized the bait and was caught; While hoisting 
him on board, one of the pilots was seen to cling to his 
side until above water, when it dropped off. All the pilots 
then swam about for a time, as if searching for their 
friend, ‘with every apparent mark of anxiety and distress.’^ 
Colonel Smith fully corroborates this observation; but 
Mr. Geoffrey, on the other hand, saw a pilot-fish take great 
pains to bring a shark to the bait.^ Probably the truth is 
that the pilot-fish attend the shark in order to obtain the 
crumbs that fall from his feasts, and that the cases in which 
they appear to prevent his taking the bait are without any 
psychological significance. 

With regard to the alleged co-operation of the thresh- 
ing and sword-fish in the destruction of whales, all that 
can be said is that the statements, although antecedently 
improbable, are sufficient in number not to be ignored. 
Mr. Day appears to accept the evidence as adequate, and 
gives the following cases; — 

Captain Am, in a voyage to Memel in the Baltic, gives the 
following interesting narrative : — One morning during a calm, 
when near the Hebrides, all hands were called up at 2 a.m. to 
witness a battle between several of the fish called tlireshers or 
fox-sharks {Alopecias vulpes)y and some sword-fish on one side, 
and an enormous whale on the other. It was in the middle of 
the summer ; and the weather being clear, and the fish close to 
the vessel, we had a fine opportunity of witnessing the contest. 
As soon as the whale’s back appeared above the water, the 

* Cuv., Anim. Kin^d. x. p. 636. 

* F. Day, Uw. oit. 
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threshers springing seveml yards into the air descended with 
great violence upon the object of their rancour, and inflictetl 
upon him the most severe slaps with their long tails, the sounds 
of which resembled the reports of muskets fired at a distance. 
The sword-fish in their turn attacked the distressed whale, stab- 
bing from below : and thus beset on all sides’ and wounded, 
when the poor creature appeared, the water around him was 
dyed with blood. In this manner they continued tormenting 
and wounding him for many hours, until we lost sight of him ; 
and I have no doubt they in the end completed his destruction. 

The master of a fishing-boat has recently observed that the 
thresher-shark serves out the whales, the sea sometimes being 
all blood. One whale, attacked by these fish, once took refuge 
under his vessel, where it lay an hour and a half without moving 
a fin. He also remarked having seen the threshers jump out of 
the water as high as the mast-head and down upon the whale, 
while the sword fisli was wounding him from beneath the two 
soits of fish evidently acting in concert. 
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CHAPTER IX. 

BATRACHIANS AND REPTILES. 

On the intelligence of frogs and toads very little has to 
be said. Frogs seem to have definite ideas of locality; 
for several of my correspondents inform me that they have 
known cases in which these animals, after having been 
removed for a distance of 200 or 300 yards from their 
habitual haunts, returned to them again and again. This, 
however, may I think perhaps be due to these haunts 
having a moistness which the animals are able to perceive 
at a great distance. But be this as it may, certainly the 
distance at which frogs are able to perceive moisture is 
surprising. Thus, for instance, Warden gives a case in 
which a pond containing a number of frogs dried up, and 
the frogs thereupon made straight for the nearest water, 
although this was at a distance of eight kilometres.^ 

A curious special instinct is met with in the toad Bufo 
obstetricand, from which it derives its name ; for the male 
here performs the function of an accoucheur to the female, 
by severing from her body the gelatinous cord hy which 
the ova are attached. 

Another special instinct or habit manifested by toads 
is described by M, Duchemin in a paper before the 
Academy of Sciences at Paris.^ The habit consists in the 
killing of carp by squatting on the head of the fish and 
forcing the fore-feet into its eyes. Probably this habit 
arises from sexual excitement on the part of the toads. 

I have one case, communicated to me by a corre- 
spondent, of a frog which learnt to know her voice, and to 
come when called. As fish will sometimes do the same 

^ Accaimt of the United States^ toI. ii., p. 9. 

2 April 11, 1870. 
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thing, the account is sufficiently credible for me to 
quote ; — 

I used to open the gate in the railings round the pond, and 
call out ‘ Tommy ’ (the name I had given it), and the frog 
would jump out from the bushes, dive into the u’sater, and swim 
across to me — get on my hand sometimes. When I called 
‘ Tommy, ^ it would nearly always come, whatever the time of 
day, though it was only fed after breakfast ; but it seemed quite 
tame. 

A very similar case is recorded by Mr. Pennent * of 
a toad which was domesticated for thirty-six years, and 
knew all his friends. 

There is no doubt that frogs are able to appreciate 
coming changes of weatiier, and to adapt their movements 
in anticipation of them ; but these facts show delicate 
sensibility rather than remarkable intelligence. 

The following observation of Edward, the Scottish 
naturalist, however, shows considerable powers of observa- 
tion on the part of frogs. After describing the great 
noise made by a number of frogs on a moonlight night, 
he says : — 

Presently, when the whole of the vocalists had reached their 
highest notes, they became hushed in an instant, I was amazed 
at this, and began to wonder at the sudden termination of the 
concert. But, looking about, I observed a brown owl drop 
down, with the silence of death, on to the top of a low d}'ke 
close by thp orchestra. ^ 


RejAlles. 

Like the other cold-blooded Vertebrata, the reptiles are 
characterised by a sluggishness and low development of 
mental power which is to some extent proverbial. Never- 
theless, that some members of the class present vivid 
emotions is not to be questioned. Thus, to quote from 
Thompson : — 

The common guana (Lacerta iguana) is naturally extremely 
gentle and harmless. Its appearance, however, is much against 

' See Bingley, Animal Biography , vol. ii., p. 406, 

* Smiles, Life of Edwards, p. 124. 
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it, especially -when agitated by fear or anger. Its eyes then 
seem on fire; it hisses like a serpent, swells out the pouch 
under its throat, lashes about its long tail, erects the scales on 
its back, and extending its wide jaws, holds its head, covered 
over with tubercles, in a menacing attitude. The male, during 
the spring of the year, exhibits great attachment towards the 
female. Throwing aside his usual gentleness of character, he 
defends her even with fuiy, attacking with undaunted courage 
every animal that seems inclined to injure her; and at this time, 
though his bite is by no means poisonous, he fastens so firmly, 
that it is necessary either to kill him or to beat him with great 
violence on the nose, in order to make him quit his hold.^ 

Several species of snake incubate their eggs and show 
parental affection for their young when they are hatched 
out; but neither in these nor in any other of their 
emotions do the reptiles appear to rise much above the 
level of fish. The case, however, which I shall after- 
wards quote, of the tame snakes kept by Mr. and Mrs. 
Mann, seems to show a somewhat higher degree of emo- 
tional development than could be pointed to as occurring 
in any lower Vertebrata. Moreover, according to ITiny, 
so much affection subsists between the male and female 
asp, that when the one is killed the other seeks to avenge 
its death ; and this statement is so far confirmed — or 
rather, its origin explained — by Sir Emerson Tennent 
that he says when a cobra is killed, its mate is often found 
on the same spot a day or two afterwards. 

Passing on to the general intelligence of reptiles, we 
shall find that this also, although low as compared with 
the intelligence of birds and mammals, is conspicuously 
higher than that of fish or batrachians. 

Taking first the case of special instincts, Mr. W. F. 
BaiTett, in a letter to Mr. Darwin, bearing the date May 6, 
1873, and contained among the M8S. already alluded to, 
giv'^es an account of cutting open with a penknife the 
egg of an alligator just about to hatch. The young 
animal, although blind, ‘instantly laid hold of the finger, 
and attempted to bite.’ Similarly, Dr. Davy, in his ‘ Ac- 
count of Ceylon,’ gives an interesting observation of his 
own on a young crocodile, which he cut out of the egg, 

* Passions of Ani'tnaUy p. 229. 
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jand which, as soon as it escaped, started off in a direct 
line for a neighbouring stream. Dr. Davy placed his 
.stick before it to try to make the little animal deviate 
from its course ; but it stoutly resisted the opposition, 
and raised itself into a posture of offence, just as an older 
animal would have done. 

.Humboldt made exactly the same observation with 
regard to young turtles, and he remarks that as the young 
normally quit the egg at night, they cannot see the water 
which they seek, and must therefore be guided to it by 
discerning the direction in which the air is most humid. 
He adds that experiments were made which consisted in 
putting the newly hatched animals into bags, carrying 
them to some distance from the shore, and liberating them 
with their tails turned towards the water. It was in- 
variably found that the young animals immediately faced 
round, and took without hesitation the shortest way to 
the water. 

Scarcely less remarkable than the instincts of the 
young turtles are those of the old ones. Their watchful 
timidity at the time of laying their eggs is thus described 
by Bates : — 

Great precautions are obliged to be taken to avoid disturb- 
ing the sensitive turtles, who, previous to crawling ashore to 
lay, assemble in groat shoals off the siind-bank. The men during 
this time take care not to show themselves, and warn off any 
fisherman who wishes to pass near the place. Their fires are 
made in ^ deep hollow near the holders of the forest, so that the 
smoke may not be visible. The passage of a boat through the 
shallow waters where the animals are congregated, or the Bight 
of a man or a fire on the sand-bank, would prevent the tmi-les 
from leaving the water that night to lay theii* eggs ; and if the 
causes of alarm were rej^eated once or twice they would forsjike 
the praia for some other quieter place. ... I rose from my 
hammock by daylight, shivering with cold — a praia, on account 
of the great radiation of heat in the night from the sand, being 
towards the dawn the coldest place that can be found in this 
climate. Cardozo and the men were already up watching the 
turtles. The sentinels had erected for this purpose a stage about 
fifty feet high, on a tall tree neai* their station, the ascent to which 
was by a roughly made ladder of woody lianas. They are ena- 
bled, by observing the turtles from this watch-tower, to ascertain 
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the date of successive deposits of eggs, and thus guide the com- 
mandante in fixing the time for the general invitation to the- 
Ega people. The turtles lay their eggs by night, leaving the 
water, when nothing disturbs them, in vast crowds, and crawl- 
ing to the central and highest part of the praia. These places 
are, of course, the last to go under water when, in unusually 
wet seasons, the river rises before the eggs are hatched by the 
heat of the sand. One could almost believe, from this, that the 
animals used foi’ethought in choosing a place ; but it is simply 
one of those many instances in animals where unconscious 
habit has the same result as conscious prevision. The hours 
between midnight and dawn are the busiest. The turtles ex- 
cavate with their broad webbed paws deep holes in the fine 
sand : the first comer, in each case, making a pit about three 
feet deep, laying its eggs (about 120 in number) and covering 
them with sand ; the next making its deposit at the top of that 
of its predecessor, and so on until every pit is full. The whole 
body of turtles frequenting a praia does not finish la)dng in less 
than fourteen or fifteen days, even when there is no interrup- 
tion. When all have done, the area (called by the Brazilians 
taholeiro) over which they have excavated is distinguishable 
from the rest of the praia only by signs of the sand having been 
a little disturbed.^ 

The same naturalist says of the alligator, — 

These little incidents show the timidity and cowardice 
(? prudence and caution) of the alligator. He never attacks 
man when his intended victim is on his guard; but he is 
cunning enough to know when this may be done with impunity. 
Of this we had proof a few days afterwards, &c.^ 

Of the alligator, Jesse writes : ® — 

But a most singular instance of attachment between two 
animals, whose natures and habits were most opposite, was re- 
lated to me by a person on whose veracity I can place the great- 
est reliance. He had resided for nine years in the American 
States, where he superintended the execution of some extensive 
works for the American Government. One of these works con- 
sisted in the erection of a beacon in a swamp in one of the rivers, 

* Naturalist on the Amazon^ pp. 286-6. 

* Tbid. The astonishing facts relating to the migration of turtles 
in the laying season will be treated under the general heading * Migra- 
tion ’ in my forthcoming work. 

% vol. i., pp. 163-4. 
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where he caught a young alligator. This animal he made so 
perfectly tame that it followed him about the house like a dog, 
scrambling up the stairs after him, and showing much affection 
and docility. Its great favourite, however, was a cat, and the 
friendship was mutual. When cat was reposing herself 
before the fire (this was at New York), the alligator would lay 
himself down, place his head upon the cat, and in this attitude 
go to sleep. If the cat was absent the alligator was restless ; 
but be always appeared happy when the cat was near him. The 
only instance in which he showed any ferocity was in attacking 
a fox, which \tas tied up in the yai*d. Probably, however, the 
fox I'esented some playful advances which the other had made, 
and thus called forth the anger of the alligator. In attacking 
the fox he did not make use of his mouth, but beat him with so 
much severity with his tail, that, had not the chain which con- 
fined the fox broken, he would probably have killed him. The 
alligator was fed on mw flesh, and sometimes with milk, for 
which he showed a great fondness. In cold weather ho was 
shut up in a box, with wool in it ; but, having been forgotten 
one frosty night, he was found dead in the morning. This is 
not, I believe, a solitary instance of amphibia becoming tame, 
and showing a fondness for those who have been kind to them. 
Blumenbach mentions that crocodiles have been tamed ; and 
two instances have occurred under my own observation of toads 
knowing their benefactors, and coming to meet them with con- 
siderable alacrity. 

With regard to the higher intelligence of reptiles, I 
may quote the following instances. 

Three or four different correspondents tell me of cases 
which they have themselves observed, of snakes and 
tortoises unmistakably distinguishing persons. In one of 
these cases the tortoise would come to the call of the 
favoured person, and when it came would manifest its 
affection by topping the boot of this person with its mouth ; 
‘ but it would not answer anyone else.’ A separation of 
some weeks did not affec t the memory of this tortoise for 
his friend.^ 

^ The tortoise which has gained such immortal celebrity by having 
fallen under the observation of the author of the Natw'al Higtory of 
Selbome^ likewise distinguished persons in this way. For ‘ whenever 
the good old lady came in sight, who had wailed on it for more than 
thirty years, it always hobbled with awkward alacrity towards its 
benefactress, whilst to strangers it was altogether inattentive.’ 

s 2 
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The following interesting observation on the intelli- 
gence of snakes shows, not only that these animak are well 
able to distinguish persons, and that they remember their 
friends for a period of at least six weeks, but also that 
they possess an intensity of amiable emotion scarcely to 
be expected in this class. Clearly the snakes in question 
were not only perfectly tame, but entertained a remark- 
able affection for those who tended and petted thenu The 
facts were communicated to me by Mr. Walter Severn, the 
well-known artist, who was a friend of Mr. arid Mrs. Mann, 
the gentleman and his wife to whom the snakes belonged. 
Mr. and Mrs. Mann having got into trouble with their 
neighbours on account of the fear and dislike which their 
pets occasioned, legal proceedings were instituted, and so 
the matter came before the public. Mr. Severn then 
wrote a letter to the Times^ in order to show that the 
animals were harmless^ From this letter the following is 
an extract : — 

I happen to know the gentleman and lady against whom a 
complaint has been made because of the snakes they keep, and 
I should like to give a short account of my first visit to them. 

Mr. M., after we had talked for a little time, asked if I had 
any fear of snakes; and after a timid ‘No, not very,’ from me, he 
produced out of a cupboard a large boa-constrictor, a python, 
and several small snakes, which at once made themselves at 
home on the writing-mble among pens, ink, and books. I was 
at first a good deal startled, especially when the two large snakes 
coiled round and round my friend, and began to notice me with 
their bright eyes and forked tongues ; but soon finding how 
tame they were, I ceased to feel frightened. After a short time 
Mr. M. expi*essed a wish to call Mrs. M., and left me with the 
boa deposited on an arm-chair. I felt a little queer when the 
animal began giudiially to come near, hut the entrance of my 
host and hostess, followed by two charming little children, put 
me at my ease agtun. After the first interchange of civilities, 
she and the cliildren went at once to the boa, and, calling it by 
the most endearing names, allowed it to twine itself most grace- 
fully round about them. I sat talking for a long time, lost in 
wonder at the picture before me. Two beautiful little girls 
with their charming mother sat before me with a boa-constrictor 
(as thick round as a small tree) twining playfully round the 
lady’s waist and neck, and forming a kind of turban round her 
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head, expecting to be petted and made much of like a kitten. 
The children over and over again took its head in their hands 
and kissed its mouth, pushing aside its forked tongue in doing 
so. The animal seemed much pleased, but kept turning its 
head continually towards me with a curious gaz§, until I allowed 
it to nestle its head for a moment up my sleeve. Nothing could 
be prettier than to see this splendid serpent coiled all round 
Mrs. M. while she moved about the room, and when she stood 
to pour out our coffee. He seemed to adjust his weight so 
nicely, and every coil with its beautiful marking was relieved 
by the black velvet dress of the lady. It was long before I 
could make up my mind to end the visit, and I returned soon 
after with a friend (a distinguished M.P.*), to see my snake- 
taming acquaintance again. . . . 

These (the snakes) seemed very obedient, and remained in 
their cupboard when told to do so. 

About a year ago Mr. and Mrs. M. were away for six weeks, 
and left the boa in charge of a keej>er at the Zoo. The poor 
reptile moped, slept, and refused to be comforted, but when his 
master and mistress appeared ho sprang upon them with delight, 
coiling himself round them, and showing eveiy symptom of in- 
tense delight.® 

The end of this python was remarkable and pathetic. 
Mr. Severn tells me that some years after he had published 
the above letter Mr. Mann was seized with an apoplectic 
tit. His wife, being the only other person in the house at 
the time, ran out to fetch a doctor. She was absent about 
ten minutes, and on returning found that the serpent 
during tier absence had crawled upstairs from the room 
below into that where her husband was lying, and was 
stretched beside him dead. Such being the fact, we are 
left to speculate whether the double seizure of the man 
and the snake was a mere coincidence, or whether the 
sight of its stricken master, acting on the emotions of a 
possibly not healthy animal, precipitated its death. Look- 
ing to the extreme suddenness of the latter, as well as to 
the fact of the animal having pined so greatly for his 
friends while it was confined at the Zoological G-ardens, 
I think the probability rather points to the death of the 

* This gentleman was Lord Arthur Russell, 

2 The Timesy July 25, 1872. 
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animal having been accelerated by emotional shock. But 
of course the question is an open one. 

So much for the power of reptiles to establish such 
definite and complete associations as are required for the 
recognition of persons -associations, however, to which, as 
we have seen, frogs, and even insects may attain. As for 
other associations, a correspondent writes to me : — 

I believe tortoises are able to establish a definite association 
between particular colours on a flat surface and food. Only the 
day before reading your article on animal intelligence I noticed 
the endeavours of a small tortoise to eat the yellow flowers of 
an inlaid wiiting-table, and I have often remarked the same 
recognition with regard to red. 

Lord Monboddo relates the following anecdote of a 
serpent ; — 

I am well informed of a tame serpent in the East Indies, 
which belonged to the late Dr. Vigot, and was kept by him in 
the suburbs of Miidras. This serpent was taken by the French, 
when they invested Madras in the late war, and was carried to 
Pondicherry in a close carriage. But from thence he found his 
way back Jigain to his old quarters, which it seems he liked 
better, though Madras is distant from Pondicherry about one 
hundred miles. This information, he adds, I have from a lady 
who then was in India, and had seen the serpent often before 
his journey and after his return. 

Considering the enormous distances over which turtles 
are able to find their way in the season of migration, this 
display of the homing faculty to so great a decree in a 
serpent is not to be regarded as incredible. 

Mr. E. L. Layard, in his ‘ Kambles in Ceylon ’ says 
of the cobra : ^ — 

I onc^e watched one which had thrust its head through a 
narrow aperture and swallowed one (Le. a toad). With this 
encumbrance he could not withdraw himself. Finding this, he 
reluctantly disgorged the precious morsel, which began to move 
ofiT. This was too much for snake philosophy to b^r, and the 
toad was again seized ; and again, after violent efibrts to escape, 
was the snake compelled to part with it. This time, however, 
a lesson had been learnt, and the toad was seized by one leg, 
withdrawn, and then swtdlowed in triumph. 

* See Annas, and Mag, of Nat. Hixt , 2nU series, vol. ix., p. 333. 
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Mr. E. C. Buck, B.C.S., says in ‘Nature’ (vol. viii., 
p, 303);— 

I have witnessed exactly a similar plan pursued by a large 
number of Ganges crocodiles, which had been lying or swimming 
about all day in front of my tent, at the mouth pf a small stream 
which led from some large inland lakes to the Ganges. Towai*ds 
dusk, at the same moment every one of them left the bank on 
which they were lying, or the deep water in which they were 
swimming, and form^ a line acix>ss the stream, which was 
about twenty yards wide. They had to form a double line, as 
there was not room for all in a single line. They then swam 
slowly up the shallow stream, driving the fish before them, and 
I saw two or three fish caught before they disappeared. 

An account of reptile psychology would be incomplete 
without some reference tx) the alleged facts of snakes 
charming other animals by ‘ fascination,’ and being them- 
selves charmed by the arts of music, &c. Tlie testimony 
on both subjects is conflicting, and especially with regard 
to the fascination of other animals by snakes. Thus : — 

Mr. Pennant says that this snake (rattle-snake) will fre- 
quently lie at the bottom of a tree on which a squirrel is seated. 
He fixes his eyes on the animal, and from that moment it can- 
not escape ; it begins a doleful outcry, which is so well known 
that a passer-by, on hearing it, immediately knows that a snake 
is present. The squirrel runs up the tree a little way, comes 
down again, then goes up, and afterwards comes still lower. 
The snake continues at the bottom of the tree with its eyes 
fixed oif the squirrel, and his attention is so entirely taken up, 
that a person accidentally approaching may make a considerable 
noise without so much as the snake turning about. The squirrel 
comes lower, and at last leaps down to the snake, whose mouth 
is already distended for its reception. Le Vaillant confirms 
this fascinating teiTor by a scene he witneased. He saw on the 
branch of a tree a species of shrike, trembling as if in convul- 
sions, and at the distance of nearly four feet, on another branch, 
a large snake that was lying with outstretched neck and fiery 
eyes, gazing steadily at the poor animal. The agony of the bird 
was so great that it was deprived of the power of moving away ; 
and when one of the party killed the snake, it (i.e. the bird) was 
found dead upon the spot— and that entirely from fear; for, 
on examination, it appeared not to have received the slightest 
wound. The same traveller adds that a short time afterwards 
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he observed a small mouse in similar a^nising oonvulsionB^ 
about two yards from a snake, whose eyes were intently fixed 
upon it; and on frightening away the reptile, and taking up th©^ 
mouse, it expired in his hand.^ 

Many othei; observations, more or less similar, might 
be quoted ; but, on the other hand, Sir Joseph Fayrer 
tells me that * fascination is only fright ; ’ and this appear* 
to be the opinion of all persons who have had the oppor- 
tunity of looking into the subject in a scientific manner. 
The truth probably is that small animals are occasionally' 
much alarmed by the sight of a snake looking at thenv 
and as a consequence of this more easily fall a prey. In 
some cases, it is likely enough, strong terror so unnerves 
the animal as to make it behave in the manner which 
the witnesses describe ; in making half-palsied efforts to 
escape, it may actually fall or draw nearer to the object of 
its dread. Perhaps, therefore, Dr. Barton, of Philadelphia,, 
is a little too severe on previous observers when he says 
that — 

The report of this fascinating property has had its rise in nothing 
more than the fears and cries of birds and other animals in 
the j:»rotection of their nests. . . . The result of not a little 
attention has taught me that there is but one wonder in the 
business — the wonder that the story should ever have been 
believed by any man of understanding and observation. 

But, be this as it may, it is certainly remarkable, as 
Sir J. Fayrer in his letter to me observes, ‘ how lit^tle fear 
some animals show until the moment that they are seized 
and struck.’ 

As for snake-charming, the facts seem to be that 
cobras and other serpents are attracted by the sound of a 
pipe to creep out of their hiding-places, when they are 
captured and tamed. It is certain that the fangs are not 
always drawn, and also that from the first moment of 
capture, before there has been time for any process of 
training, a real snake-charmer is able to make the reptile 
‘ dance.’ Thus, for instance. Sir E. Tennent publishes the 
following letter from Mr. Eeyne. After describing aU his 

* Thompson, Pasnons of AnimaU, p. 118 ; see also Bingley, Ammat 
Biography i vol. ii., pp. 447-8. 
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precautions to ensure that the snake-charmer had no tamed 
snakes concealed about his person, Mr. Eeyne proceeds 
to tell how he made the man accompany him to the jungle, 
where, attracted by the music of a pipe which the man 
played, a large cobra came from an ant-hill which Mr. 
Reyne knew it to occupy : — 

On seeing the man it tried to escape, but he caught it by 
the tail and kept swinging it round until we reached the 
bungalow. He then made it dance, but before long it bit him 
above the knee. He immediately bandaged the leg above the 
bite and applied a snake-stone to the wound to extract the 
poison. He was in great pain for a few minutes, but after that 
it gradually went away, the stone falling off just before he was 
relieved.^ 

Thus the only remarkable thing about the charming of 
a freshly caught snake seems to be that the charmer is 
able to make the animal ‘ dance ’ — for the fact of the 
snake approaching the unfamiliar sound of music is not in 
itself any more remarkable than a fish approaching the 
unfamiliar sight of a lantern. It does not, however, ap- 
pear that this dancing is anything more than some series 
of gestures or movements which may be merely the expres- 
sions, more or less natural, of uneasiness or alarm. Any- 
thing else that charmed snakes may do is probably the 
result of training ; for there is no doubt that cobras admit 
of being tamed, and even domesticated. Thus, for instance, 
Major Skjnner, writing to Sir E. Tennent, says ; — 

In one family near Negombo, cobras are kept as protectors, 
in the place of dogs, by a wealthy man who has always large 
sums of money in his house. But this is not a solitary case of 
the kind. . . . The snakes glide about the house, a terror to 
the thieves, but never attempting to harm the inmates.'* 

Thus, on the whole, we may accept Dr. Davey^s opinion 
— who had good opportunities for observation — that the 
snake-charmers control the cobras by working upon the 
well-known timidity and reluctance of these animals tO' 
use their fangs tiU they become virtually tame. 

* Natural Hirtory of Ceylon^ p. 314. 

* Tennent, loc, p. 29B 



266 


ANIMAL INTELUaENCE. 


CHAPTER X. 

BIRDS. 

Adequately to treat of the intelligence of birds a separate 
volume would be required ; here it must be enough to 
deal with this class as I shall afterwards deal with the 
Mammalia — namely, by giving an outline sketch of the 
more prominent features of their psychology. 

Memory. 

The memory of birds is well developed. Thus, although 
we are much in the dark on the whole subject of migration 
— 80 much so that I reserve its discussion with all the 
problems that this presents for a separate chapter in my 
next work — we may at least conclude that the return of 
the same pair of swallows every year to the same nest must 
be due to the animals remembering the precise locality of 
their nests. Again, Buckland gives an account of a pigeon 
which remembered the voice of its mistress after an 
absence of eighteen months ; * but I have not b^en able to 

' Curiosities, &0., p. 126. Wilson also, in his American Ornithology, 
gives the following sufficiently credible account of the memory of a crow : — 
‘ A gentleman who resided on the Delaware, a few miles below Easton, had 
raised [reared] a crow, with whose tricks and society he used frequently 
to amuse himself. Tffis crow lived long in the family, but at length 
disappeared, having, as was then supposed, been shot by some vagrant 
gunner, or destroyed by accident. About eleven months after this, as 
file gentleman one morning, in company with several others, was stand- 
ing on the river shore, a number of crows happened to pass by ; one of 
them left the flock, and flying directly towards the company, alighted 
on the gentleman’s shoulder, and began to gabble away with great 
volubility, as one long-absent friend naturally enough does on meeting 
another. On recovering from his surprise the gentleman instantly 
recognised his old acquaintance, and endeavoured, by several civil but 
sly mancEuvres, to lay hold of him ; but the crow, not altogether relish- 
ing quite so much familiarity, having now had a taste of the sweets of 



BIRDS— MEMORY. 267 

meet with satisfactory evidence of the memory of a bird 
enduring for a longer time than this. 

As it is a matter of interest in comparative psychology 
to trace as far as possible into detail the similarities of a 
mental faculty as itoccurs in different groups of animals, and 
as the faculty of memory first admits of detailed study in 
the class which we are now considering, I shall here devote 
a paragraph to the facts concerning the exhibition of 
memory by birds where its mechanism best admits of being 
analysed ; I refer to the learning of articulate phrases and 
tunes by talking and musical birds. The best observa^ 
tions in this connection with which I am acquainted are 
those of Dr. Samuel Wilks, F.R.S., and therefore 1 shall 
quote in extenso the portion of his paper which refers to 
the memory of parrots: other portions of this paper I 
shall have occasion to quote in my next work ; — 

When my parrot first came into my j)088ession, several years 
ago, it was quite unlettered, and I therefore had an opportunity 
of observing the mode in which it tiaiuirod the accomplishment 
of speech. I was very much struck with its manner of learn- 
ing, and the causes for its speaking on special occasions. The 
first seemed to resemMe very much the method of children in 
learning their lessons, and the second to be due to some associa- 
tion or suggestion — the usual provocative for set speeches at all 
periods of human life. A parrot is well known to imitate 
sounds in a most perfect manner, even to the tone of the voice, 
besides having a compass which no human being can approach, 
ranging from the gravest to the most acute note. M y bird, 
though possessing a good vocabulary of words and sentences, 
can only retain them for a few months unless kept constantly in 
practice by the suggestive recurrence of some circumstance 
which causes their continual utterance. If forgotten, however, 
they are soon revived in the memory by again repeating them 
a few times, and much more speedily than any new sentence can 
be acquired. In beginning to teach the parrot a sentence, it has 
to be repeated many times, the bird all the while listening most 
attentively by turning the opening of the ear as close as pos- 
sible to the speaker. After a few hours it is heard attempting 

liberty, cautiously eluded all his attempts ; and suddenly glancing his 
eye on his distant companions, mount^ in the air after them, soon 
overtook and mingled with them, and was never afterwards seen to 
return.' ' 
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to say the phrase, or, I should* say, tr3dng to learn it. It evi- 
dently has the phrase somewhere in store, for eventually this- 
is uttered perfectly, but at first the attempts are very poor and 
ludicrous. If the sentence be composed of a few words, the 
first two or three are said over and over again, and then another 
and another word added, until the sentence is complete, the 
pronunciation at first being very imperfect, and then becoming 
gradually more complete, until the £isk is accomplished. Thus 
hour after hour will the bird be indefatigably working at the 
sentence, and not until some days have elapsed w?ll it be perfect. 
The mode of acquiring it seems to me exactly what I have ob- 
served in a child learning a French phrase; two or three 
words are constantly repeated, and then others added, until the 
whole is known, the pronunciation becoming more perfect as the 
repetition goes on. I found also on whistling a popular air to 
my parrot that she picked it up in the same way, taking note 
by note until the whole twenty-five notes were complete. Then 
the mode of forgetting, or the way in which phrases and airs 
pass from its recollection, may be worth remarking. The last 
words or notes are first forgotten, so that soon the sentence re- 
mains unfinished or the air only half whistled through. The 
first words are the best fixed in the memory ; these suggest 
others which stand next to them, and so on till the last, which 
have the least hold on the brain. Th^pe, however, as I have 
before mentioned, can be easily revived on repetition. This is 
also a very usual process in the human subject : for example, 
an Englishman speaking French will, in his own country, if no 
opportunity occur for conversation, apparently forget it ; he no 
sooner, however, crosses the Channel and heiira the language 
than it very soon comes back to him again. In trying to recall 
poems learned in childhood or in school days, although at that 
period hundreds of lines may have been known, it is found that 
in manhood we remember only the two or three first lines of 
the ‘ Iliad,’ the ‘^neid,’ or the ‘ Paradise Lost.’^ 

The following is communicated to me by Mr. Venn, of 
Cambridge, the well-known logician : — 

I had a grey parrot, three or four years old, which had 
been taken from its nest in West Africa by those through whom 
I received it. It stood ordinarily by the window, where it could 
equally hear the front and back door bells. In the yard, by the 
b^k door, was a collie dog, who naturally barked violently at 
nearly all the comers that way. The parrot took to imitating the^ 

* Journal of Mental Scienccj July 1879. 
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-dog. After a time I was inter^ted in observing tbe discrimi- 
native association between the back-door bell and the dog’s bark 
in the parrot’s mind. Even when the dog was not there, or for 
any other cause did not bark, the parrot would constantly bark 
when the back-door bell sounded, but never (that I could hear) 
when the front-door bell was heard. , 

This is but a trifle in the way of intelligence, but it struck 
me as an interesting analogous case to a law of association often 
noticed by writers on human psychology. 

The celebrated parrot that belonged to the Buffon 
family and of which the Comte de Buffon wrote, exhibited 
in a strange manner the association of its ideas. For he 
was frequently in the habit of asking himself for his own 
<?law, and then never failed to comply with his own request 
by holding it out, in the same w^ay as he did when asked 
for his claw by anybody else. This, however, probably 
arose, not, as Buffon or his sister Madame Nadault sup- 
posed, from the bird not knowing its own voice, but 
rather from the association between the words and the 
gesture. 

According to Margrave, parrots sometimes chatter their 
phrases in their dreams, and this shows a striking simi- 
larity of psychical j^ocesses in the operations of memory 
with those which occur in ourselves. 

Similarly, Mr, Walter Pollock, writes me of his own 
parrot : — 

In this parrot the sense of assocmtion is very strongly de- 
veloped. • If one word picked up at a former home comes into 
its head, and is uttered by it, it immediately follows this word 
up with all the other words and phntses picked up at the same 
place and period. 

Lastly, parrots not only remember, but recollect ; that 
is to say, they know when there is a missing link in a 
train of association, and purposely endeavour to pick it 
up. Thus, for instance, the late Lady Napier told me 
an interesting series of observations on this point which 
she had made upon an intelligent parrot of her own. They 
were of this kind. Taking such a phrase as ^ Old Dan 
Tucker,’ the bird would remember the beginning and the 
end, and try to recollect the middle. For it would say 
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very slowly, ‘ Old — old — old — old ’ (and then very quickly) 
‘ Lucy Tucker/ Feeling that this was not right, it would 
try again as before, ^ Old — old — old — old — old Bessy 
Tucker,’ substituting one word after another in the place 
of the sought-for word ‘ Dan.’ And that the process was one 
of tally seeking for the desired word was proved by the 
feet that if, while the bird was saying, ‘Old — old — old — 
old,’ any one threw in the word ‘Dan,’ he immediately 
supplied the ‘ Tucker/ 

Emotions. 

As regards emotions, it is among birds that we first 
meet with a conspicuous advance in the tenderer feelings 
of affection and sympathy. Those relating to the sexes 
and the care of progeny are in this class proverbial for 
their intensity, offering, in fact, a favourite type for the 
poet and moralist. The pining of the ‘ love-bird ’ for its 
absent mate, and the keen distress of a hen on losing her 
chickens, furnish abundant evidence of vivid feelings of 
the kind in question. Even the stupid-looking ostrich 
has heart enough to die for love, as was the case with a 
male in the Kotund of the Jardin 4^8 Plantes in Paris, 
who, having lost his wife, pined rapidly away. It is remark- 
able that in some species — notably pigeons — conjugal 
fidelity should be so strongly marked ; for this shows, not 
only what may be called a refinement of sexual feeling, 
but also the presence of an abiding image in the mind’s 
eye of the lover. For instance, — • 

Beferring to the habits of the mandaiin duck (a Chinese 
species) Mr. Bennett says that Mr. Beale's aviary afforded a 
singular corroboration of the fidelity of the birds in question. 
Of a pair in that gentleman’s possession, the drake being one 
night purloined by some thieves, the unfortunate duck displayed 
the strongest marks of despair at her bereavement, retiring into 
a comer, and altogether neglecting food and drink, as well as 
the care of her person. In this condition she was courted by a 
drake who had lost his mate, but who met with no encourage- 
ment from the widow. On the stolen drake being subsequently 
recovered and restored to the aviary, the most extravagant 
demonstrations of joy were displayed by the fond couple ; but 
this was not all, for, as if informed by bis spouse of the gallant 
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proposals made to her shortly before his arrival, the drake at- 
tacked the luckless bird who would have supplanted him, beat 
out his eyes, and inflicted so many injuries sus to cause his death. ^ 

Similarly, to give an instance or two with regard to 
other birds, Jesse states the following as l^s own obser- ' 
ration : — 

A pair of swans had been inseparable companions for three 
years, during which time they had reared three broods of 
cygnets ; last aptumn the male was killed, and since that time* 
the female has separated herself from all society with her own 
species; and, though at the time I am writing (the end of 
March) the breeding season for swans has far advanced, she re- 
mains in the same state of seclusion, resisting the addresses of 
a male swan, who has been making advances towards forming 
an acquaintance with her, either driving him away, or flying 
from him whenever he comes near her. How long she will 
continue in this state of widowhood I know not, but at present 
it is quite evident that she has not forgotten her former 
partner. 

This reminds me of a circumstance whi6h lately happened 
at Chalk Farm, near Hampton. A man, set to watch a field of 
peas which had been much preyed upon by pigeons, shot an old 
cock pigeon which had long b^n an inhabitant of the farm. 
His mate, around whom he had for many a year cooed, whom 
he had nourished from his own crop, and had assisted in rear- 
ing numerous young ones, immediately settled on the ground by 
his side, and showed her grief in the most expressive manner. 
The labourer took up the dead bird, and tied it to a short stake,, 
thinking that it would frighten away the other depredators. 
In this siftiation, however, the widow did not forsake her de- 
ceased husband, but continued, day after day, walking slowly round 
the stick. The kind-hearted wife of the bailiff of the farm 
at last heard of the circumstance, and immediately went to 
afford what relief she could to the poor bird. She told me that, 
on arriving at the spot, she found the hen bird much exhausted, 
and that she had made a circular beaten track round the dead 
pigeon, making now and then a little spring towards him. On 
the removal of the dead bird the hen returned to the dove- 
cote.® 

As evidence of the intensity of the maternal instinct, 

* Couch, nhutratioTis of Insti/nett p« 166 

* QUwn^t^ voL i., pp. 112-13. 
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€veii in the case of barren birds, I may quote the follow- 
ing from the naturalist Conch. I do so b^ause, although 
the instance is a trivial one, and also one of frequent 
occurrence, it is interesting as showing that a deeply rooted 
instinct or emotion may assert itself powerfuDy even in 
the absence of what may be termed its natural stimulus or 
object : — 

I was once witness to a curious instance of the yearning 
for progeny in a diminutive bantam hen. 

There was at this time a nest of the common hen in a se- 
cluded part of the garden, and the parent had been sitting on its 
eggs, till compelled by hunger she left them for a short time. 
This absence was fatal ; for the bantam had in the meantime 
found its situation in a covered recess in the hedge, and I saw 
her creep into it with all the triumph of the discoverer of a 
treasure. The real mother now returned, and great was her 
-agony at finding an intruder in her nest. The expression of her 
-eye and the attitude of her head were emphatic of surprise at 
the impudence of the proceeding. But after many attempts to 
recover possession she was compelled to resign her rights, for 
the bantam was too resolute to be contended with ; and though 
its body was not big enough to cover the whole of the eggs, and 
thus some of them were not hatched, yet in due season the pride 
of this audacious step-mother was gi-atified by strutting at the 
head of a company of robust chickens, which she passed off upon 
the feathered public as a brood of her own. ^ 

As evidence of sympathy I shall quote in extenso an 
interesting case which has been communicated to me by a 
young lady, who desires her name withheld. There are 
several more or less corroborative cases in the anecdote- 
books,® so that I have no doubt as to the substn.ntial ac- 
curacy of the account : — 

My grandfather had a Swan River gander, vrhich had been 
reared near the house, and had consequently attached himself to 
the members of the family ; so much so that, on seeing any of 
them at a distance, he would run to meet them with all possible 
demonstrations of delight. 

But ‘ Swanny ^ was quite an outcast from his own tribe ; 
and as often as he made humble overtures to the other geese, so 

* Couch, niustratiom of Instinct^ p. 232. 

* See especially Bingley, Animal Biography y vol. ii., pp. 327-29. 
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often was he driven away with great contempt, and on such 
occasions he would frequently run to some of his human friends, 
and laying his head on their laps, seem to seek for sympathy. 
At last, however, he found a fiiend among his own species. 
An old grey goose, becoming blind, was also discarded by her 
more fortunate companions, and Swanny lost no opportunity of 
recognising this comrade in distress. He at once took her 
under his protection and led her about. When he considered 
it well for her to have a swim, he would gently take her neck 
in his bill, and thus lead her, sometimes a considerable distance, 
to the water’s ^dge. Having fairly launched her, he kept close 
by her side, and guided her from dangerous places by arching 
his neck over hers, and so turning her in the right direction. 
After cruising about a sufficient time, he would guide her to a 
■convenient landing-place, and taking her neck in his bill ns 
before, lead her to terra firma again. When she had goslings, 
he would proudly convoy the whole party to the water-side ; 
and if any ill-fated gosling got into difficulties in a hole or deep 
cart-rut, Swanny with ready skill would put his bill under its 
body, and carefully raise it to the level ground. 

My grandfather had also another gander who attached him- 
self to him, and would follow him for hours through fields and 
lanes, pausing when he stood still, and waddling gi'avely by his 
side as he proceeded. This gander was not, like the othel', dis- 
carded by his kind, but would leave them any time to walk with 
his master, and was exceedingly jealous of any one else who tried 
to share this privilege, excepting only his mistress. On one 
occasion, a gentleman venturing to place his hand on my grand- 
father’s arm, the gander- flew at him, and beat him severely with 
his wings, and it was with great difficulty that he was induced 
to let go. # 

The solicitude which most gregarious birds display 
when one of their number is wounded or captured, 
constitutes strong evidence of sympathy. As Jesse ob- 
serves, — 

There is one trait in the character of the rook which is, I 
believe, peculiar to that bird, and which does him no little 
credit ; it is the distress which is exhibited when one of his 
fellows has been killed or wounded by a gun while they have 
been feeding in a field or flying over it. Instead of being scared 
away by the report of the gun, leaving their wormded or dead 
companion to his fate, they show the greatest anxiety and 
sympathy for him, uttering cries of distress, and plainly proving 

T 
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tihiat they wish to render him assistance by hovering over him^ 
or sometime TTiRVing a dart from the air close up to him, ap- 
parently to tiy and find out the reason why he did not follow 
them. ... I have seen one of my labourers pick up a rook 
which he had shot at for the purpose of putting him up as a 
scarecrow in a ^eld of wheat, and while the poor wounded bird 
was still fluttering in his hand, I have observed one of his com- 
panions make a wheel round in the air, and suddenly dart past 
him so as almost to touch him, perhaps with the last hope that 
he might still afford assistance to his unfortunate mate or com- 
panion. Even when the dead bird has been hung, in terrorem, 
to a stake in the field, he has been visited by some of his former 
friends, but as soon as they found that the case was hopeless, 
they have generally abandoned that field altogether. 

When one considers the instinctive care with which rook& 
avoid any one carrying a gtin, and which is so evident that I 
have often heard country people remark that a rook can smell 
gunpowder, one can more justly estimate the force of their love 
or friendship in thus continuing to hover round a person who 
has just destroyed one of their companions with an instrument 
the dangerous nature of which they seem fully capable of appre- 
ciating.^ 

The justice of these remarks may be better appreciated 
in the light of the following very remarkable observation, 
as an introduction to which I have quoted them. 

Edward, the naturalist, having shot a tern, which fell 
winged into the sea, its companions hovered around the 
floating bird, manifesting much apparent solicitude, as 
terns and gulls always do under such circumstances. How 
far this apparent solicitude is real I have often speculated, 
as in the analogous case of the crows — wondering whether 
the emotions concerned were really those of sympathy or 
mere curiosity. The following observation, however, seems 
to set this question at rest. Having begun to make pre- 
parations for securing the wounded bird, Edward says: ‘I 
expected in a few moments to have it in my possession, 
being not very far from the water’s edge, and drifting 
shorewards with the wind.’ He continues ; — 

While matters were in this position I beheld, to my utter 
aatonishment and surprise, two of the unwounded terns take 

‘ 6^lt'a ni /f^g, pp. 5S--9. 
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hold of their disabled comrade, one at each wing, lift him out of 
the water, and bear him out seawards. They were followed by 
two other birds. After being carried about six or seven yards, 
he was let gently down again, when he was taken up in a 
similar manner by the two who had been hitherto inactive. In 
this way they continued to carry him alternately f until they had 
conveyed him to a rock at a considerable distance, upon which 
they landed him in safety. Having recovered my self-possession, 
I made toward the rock, wishing to obtain the prize which had 
been so unceremoniously snatched from my grasp. I was ob- 
served, however, by the terns ; and instead of four, I had in a 
short time a whole swarm about me. On my near approach to 
the rock I once more beheld two of them take hold of the 
wounded bird as they had done already, and bear him out to sea 
in triumph, far beyond my reach. This, had I been so inclined, 
I could no doubt have prevented. Under the circumstances, 
however, my feelings would not permit me ; and I willingly 
allowed them to perform without molestation an act of mercy, 
and to exhibit an instance of affection which man himself need 
not be ashamed to imhate. ^ 

According to Clavigero,^ the inhabitants of Mexico 
utilise the sympathy of the wild pelican for the procuring 
of fish. First a pelican is caught and its wing broken, 
The bird is then tied to a tree, and being both in pain and 
captivity, it utters cries of distress. Other pelicans are 
attracted by the cries, and finding their friend in such a 
Sony case, their bowels of compassion become moved in a 
very literal sense ; for they disgorge from their stomachs 
and pouches the fish which they have caught, and deposit 
them witlnn reach of the captive. As soon as this is done 
the men, who have been lying in wait concealed, run to 
the spot, drive off the friendly pelicans, and secure their 
fish, leaving only a small quantity for the use of the 
captive. 

The parrot which belonged to the Buffon family showed 
much sympathy with a female servant to whom it was 
attached when the girl had a sore finger, which it dis- 
played by its never leaving her sick room, and groaning as 
if itself in pain. As soon as the girl got better the bird 
again became cheerful. 

* Smiles, Life of Edward, p. 240. 
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I shall conclude this brief demonstration of the keen 
sympathy which may exist in birds, by quoting the follow- 
ing very conclusive case in the words of its distinguished 
observer, Dr. Franklin : ^ — 

I have known two parrots, said he, which had lived together 
four years, when the female became weak, and her legs swelled. 
These were symptoms of gout, a disease to which all birds of 
this family are very subject in England, It became impossible 
for her to descend from the perch, or to take her food as foimerly, 
but the male was most assiduous in carrying it to*her in his beak. 
He continued feeding her in this manner during four months, 
but the infirmities of his companion increased from day to day, 
so that at last she was unable to support herself on the perch. 
She remained cowering down in the bottom of the cage, making, 
from time to time, ineffectual efforts to regain the perch. The 
male was always near her, and with all his strength aided the 
feeble attempts of his dear better half. Seizing the poor invalid 
by the beak, or the upper part of the wing, he tried to raise her, 
and renewed his efforts several times. 

His constancy, his gestures, and his continued solicitude, all 
showed in this affectionate bfrd the most ardent desire to relieve 
the sufferings and assist the weakness of his companion. 

But the scene became still more interesting when the female 
was dying. Her unhappy spouse moved around her incessantly, 
his attention and tender cares redoubled. He even tried to open 
her beak to give some nourishment. He ran to her, then re- 
turned with a troubled and agitated look. At intervals he 
uttered the most plaintive cries ; then, with his eyes fixed on her, 
kept a mournful silence. At length his companion breathed 
her last ; from that moment he pined away, and died in the 
course of a few weeks. ^ 

The jealousy of birds is proverbial ; and that they also 
manifest the kindred passion of emulation, no one can 
doubt who has heard them singing against one another. 
Mr. Bold relates that a mule canary would always sing at 
his own image in a mirror, becoming more and more excited, 
till he ended by flying in rage against his supposed rival. 

The late Lady Napier wrote me, among other ‘ anec- 
dotes of a grey parrot left on a long visit to the family of 
General Sir William Napier, at the time residing in Ger- 


’ Zoohgisti vol. ii. 
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many,’ the following graphic description of the exultation 
displayed by the bird when it baffl^ the imitative powers 
of its master. The bird was the same as that already 
mentioned under the head of * Memory — 

Sometimes when only two or three were in th*e room, at quiet 
occupations instead of talking, she would utter at short inter- 
vals a series of strong squalls or cries in an interjectional style, 
each more strange and grotesque than the previous one. My 
father on these, occasions sometimes amused himself by imitat- 
ing these cries as she uttered them, which seemed to excite her 
ingenuity in the production of them to the uttermost. As a last 
resource she always had recourse to a very peculiar one, which 
completely baiOBied him ; upon which, with a loud ha ! ha ! ha ! 
she made a somersault round her perch, swinging with her head 
downwards, sprung from one part of the cage to another, and 
tossed a bit of wood she used as a toy over her head in the 
most exulting triumph, repeating at intervals the inimitable cry, 
followed by peals of ha ! ha ! ha ! to the great amusement of all 
present. 

Allied to emulation is resentment, of which the follow- 
ing, communicated to me by a correspondent, may be 
taken as an example. If space permitted I could give 
confirmatory cases ; — 

One day the cat and the parrot had a quarrel. I think the 
cat had upset Polly’s food, or something of that kind ; however, 
they seemed all right again. An hour or so after, Polly was 
standing on the edge of the table ; she called out in a tone of 
extreme alection, ‘ Puss, puss, come then— come then, pussy.’ 
Pussy went and looked up innocently enough. Polly Avith 
her beak seized a basin of milk standing by, and tipped the 
basin and all its contents over the cat; then chuckled diabolically, 
of course broke the basin, and half drowned the cat. 

Several strange but mutually corroborative stories 
seem to show cherished vindictiveness on the part of 
storks. Thus, in Captain Brown’s book there occurs an 
account of a tame stork which lived in the college yard at 
Tiibingen, — 

And in a neighbouring house was a nest, in which other storks, 
that annually resorted to the place, used to hatch their eggs. 
At this nest, one day in autumn, a young collegian fired a shot, 
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hy which the stork that was sitting on it was probably wounded, 
for it did not fly out of the nest for some weeks afterwards. It 
Was able, however, to take its departure at the usual time with 
the rest of the storks. But in the ensuing spring a strange 
stork was obse^v'ed on the roof of the college, which, by clapping 
his wings and other gestures, seemed to invite the tame stork to 
come to him ; but, as the tame one’s wings were clipped, he was 
unable to accept the invitation. After some days the strange 
stork appeared again, and came down into the yard, when the 
tame one went out to meet him, clapping his wings as if to bid 
him welcome, but was suddenly attacked by the visitor with 
great fury. Some of the neighbours protected the tame bird, 
and drove off the assailant, but he returned several times after- 
wards, and incommoded the other through the whole summer. 
The next spring, instead of one stork only, four storks came 
together into the yard, and fell upon the tame one ; when all 
the poultry present — cocks, hens, geese, and ducks — flocked at 
once to his assistance, and rescued him from his enemies. In 
consequence of this serious attack, the people of the house took 
precaution for the tame stork’s security, and he was no more 
molested that year. But in the beginning of the third spring 
came upwards of twenty storks, which rushed at once into the 
yard and killed the tame stork before either man or any other 
animal could afford him protection. 

A similar occurrence took place on the premises of a farmer 
near Hamburg, who kept a tame stork, and, having caught 
another, thought to make it a companion for the one in his pos- 
session. But the two were no sooner brought together than 
the tame one fell upon the other, and beat him so severely that 
he made his escape from the place. About foiu* mc^ths after- 
wards, however, the defeated stork returned with three others, 
who all made a combined attack upon the tame one and killed 
him.^ 

The curiosity of birds is highly developed, so much 
so, indeed, that in this and other countries it is played upon 
by sportsmen and trappers. Unfamiliar objects being 

* Watson, Reasoning Power of AnimaU, pp. 375-76, where see also 
some curions cases of male storks slaying their females upon the 
latter hatching out eggs of other birds. He gives an exactly similar 
case as having occurred with the domestic cock ; and in Bingley (loe. 
eit.t vol. ii., p. 241) there is quoted from Dr. Percival another case of 
the same kind, in which a cock killed his hen as soon as she had 
hatched out a brood of young partridges from eggs which had been set 
to her. 
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placed within sight, say of ducks, the birds approach to 
examine them, and fall into the snares which have been 
prepared. Similarly, in oceanic islands unfrequented by 
man, the birds fearlessly approach to examine the first 
human beings that they have seen. 

That birds exhibit pride might be considered doubtful 
if we had to rely only on the evidence supplied by the 
display of the peacock, and the strutting of the turkey- 
gobbler ; for these actions, although so expressive of this 
emotion, may not really be due to it. But I think that 
the evident pleasure which is taken in achievement by 
talking birds can only be ascribed to the emotion in ques- 
tion. These birds regularly practise their art, and when 
a new phrase is perfected they show an unmistakable de- 
light in displaying the result. 

Play is exhibited by many species in various ways, and 
it seems to be this class of feelings in their most organised 
form which have led to the extraordinary instincts of the 
bower-birds of New South Wales. The ‘ i^layhouses ’ 
of the animals have been described by Mr. Gould in his 
‘ History of the Birds of New South Wales.’ Of course the 
play-instincts are here united with those of courtship, which 
are of such general occurrence among birds ; but I think 
no one can read Mr. Gould’s description of the bowers and 
the uses to which they are put without feeling that the 
love of sportive play must have been joined with the 
sexual imtincts in producing the result. But, be this as 
it may, uiere can be no question that these bowers are 
highly interesting structures, as furnishing the most un- 
exceptionable evidence of true aesthetic, if not artistic 
feeling on the part of the bird which constructs them ; and, 
according to Mr. Herbert Spencer, the artistic feelings are 
physiologically allied with those of play. It is a matter 
of importance to obtain definite proof of an aesthetic sense 
in animals, because this constitutes the basis of Mr. Dar- 
win’s theory of sexual selection ; but as he has treated the 
evidence on this subject in so exhaustive a manner, I shall 
not enter upon so wide a field further than to point out 
that the case of the bower-bird, even if it stood alone, 
would be amply sufficient to carry the general conclusion 



280 


ANIMAL INTELLIGENCE, 


that some animals exhibit emotions of the beautiful,. 
The following is Mr. Gould’s description, m extensOy of 
the habits of the bird in question : — 

The extraordinary bower-like structure, alluded to in my 
remarks on the* genus, first came under my notice in the Sydney 
Museum, to which an example had been presented by Charles 
Cox, Esq. . . . On visiting the cedar bushes of the Liverpool 
range, I discovered several of these bowers or playing-houses on 
the ground, under the shelter of the branches of* the overhang- 
ing trees, in the most retired part of the forest ; they differ^ 
considerably in size, some being a third larger than others. The 
base consists of an extensive and rather convex platform of 
sticks firmly interwoven, on the centre of which the bower itself 
is built. This, like the platform on which it is placed, and with 
which it is interwoven, is formed of sticks and twigs, but of a 
moi*e slender and flexible description, the tips of the twigs being 
so arranged as to cuiwe inwards and nearly meet at the top ; in 
the interior the materials are so placed that the forks of the 
twigs iii-e always presented outwards, by which arrangement 
not the slightest obstruction is offered to the passage of the 
birds. The interest of this curious bower is much enhanced by 
the manner in which it is decorated with the most gaily coloured 
articles that can be collected, such as the blue tail-feathers of 
the Rose-hill and Pennantian parakeets, bleached bones and 
shells of snails, &c.; some of the feathers are inserted among 
the twigs, while others with the bones and shells are strewed 
near the enti’ances. The propensity of these birds to fly oflf with 
any attractive object is so well known to the natives that they 
always search the runs for any small missing article that may 
have been accidentally dropped in the bush. I myself found at the 
entrance of one of them a small neatly worked stone tomahawk of 
an inch and a half in length, together with some slips of blue 
cotton rag, which the birds had doubtless picked up at a deserted 
encampment of the natives. 

It has now been clearly ascertained that these curious 
bowers are merely sporting-places in which the sexes 
meet, when the males display their finery, and exhibit 
many remarkable actions ; and so inherent is this habit, 
that the living examples, which have been from time to 
time sent to this country, continue it even in captivity.^ 
Those belonging to the Zoological Society have constructed 
* See Darwin, Descent of Man, pp. 92, 381, 406, 413. 
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their bowers, decorated and kept them in repair, for 
several years. In a letter from the late Mr. F. Strange, 
it is said : — 

My aviary is now tenanted by a pair of satin-birds, which 
for the last two months have been constantly efngaged in con- 
structing bowers. Both sexes assist in their erection, but the 
male is the principal workman. At times the male will chase 
the female all over the aviary, then go to the bower, pick up a 
gay feather or a large leaf, utter a curious kind of note, set all 
his feathers erect, run round the bower, and become so excited 
that his eyes appear ready to start fix)m his head, and he con- 
tinues opening first one wing and then another, uttering a low 
whistling note, and, like the domestic cock, seems to bo picking 
up something from the ground, until at last the female goes 
gently towards him, when after two turns round her, he sud- 
denly makes a dash, and the scene ends.* * 

I have said that if this case stood alone it would con- 
stitute ample evidence that some animals possess emotions 
of the beautiful. But the case does not stand alone. 
Certain humming-birds, according to Mr, Gould, decorate 
the outsides of their nests ‘ with the utmost taste ; they 
instinctively fasten thereon beautiful pieces of flat lichen, 
the larger pieces in the middle, and the smaller on the 
part attached to the branch. Now and then a pretty 
feather is intertwined or fastened to the outer sides, the 
stem being always so placed that the feather stands out 
beyond the surface.’ Several other instances might be 
rendered«of the display of artistic feeling in the architec- 
ture of birds ; and, as Mr. Darwin so elaborately shows,, 
there can scarcely be question that these animals take 
emotional pleasure in surveying beautiful plumage in the 
opposite sex, looking to the careful manner in which the 
males of many species display their fine colours to the 
females. Doubtless the evidence of aesthetic feeling is 
much stronger in the case of birds than it is in that of 
any other class ; but if this feeling is accepted as a suffi- 
cient cause, through sexual selection, of natural decoration 
in the members of this class, we are justified in attribut- 
ing to sexual selection, and so to aesthetic feeling, natural 

* Ctould, Birds of Auttraliaf vol. i., pp. 442-46. 
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decoration in other classes, at least as low down in the 
scale as the Articulata. But, as I have said, Mr. Darwin 
has dealt with this whole subject in so exhaustive a manner 
that it is needless for me to enter upon it further than to 
aay in general, terms, that whatever we may think of his 
theory of sexual selection, his researches have unquestion- 
ably proved the existence of an aesthetic sense in animals. 

The same fact appears to be shown in another way by 
the fondness of song-birds for the music of their mates. 
There can be no doubt that male birds charm their females 
with their strains, and that this, in fact, is the reason why 
song in birds has become developed. Of course it may 
be said that the vocal utterances of birds are not always, 
or even generally, musical ; but this does not affect the 
fact that birds find some aesthetic pleasure in the sounds 
which they emit ; it only shows that the standard of 
aesthetic taste differs in different species of birds as it 
does in different races of men. Moreover, the pleasure 
which birds manifest in musical sounds is not always re- 
stricted to the sounds which they themselves produce. 
Parrots seem certainly to take delight in hearing a piano 
play or a girl sing ; and the following instance, published 
by the musician John Lockman, reveals in a remarkable 
manner the power of distinguishing a particular air, and 
of preferring it above others. He was staying at the house 
of a IVIr. Lee in Cheshire, whose daughter used to play ; 
and whenever she played the air of ‘ Speri si ’ from 
Handel’s opera of ^ Admetus,’ a pigeon would descend from 
an adjacent dovecot to the window of the room where she 
sat, ‘ and listen to the air apparently with the most pleas- 
ing emotions,’ always returning to the dovecot immedi- 
ately the air was finished. But it was only this one air 
that would induce the bird to behave in this way.* 


Special Habits. 

Under this heading we shall have a number of facts 
to consider, which are more or less of a disconnected cha- 
racter. 

* Bingley, Animal Biograjahy, vol. ii., p. 220. 
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Taking first those special habits connected with the 
procuring of food, we may notice the instinct manifested 
by blackbirds and thrushes of conveying snails to con- 
siderable distances in order to hammer and break 
their shells against what may happen to be the nearest 
stone, ‘ and the still more clever though somewhat analo- 
gous instinct exhibited by certain gulls and crows of flying 
with shell-fish to a considerable height and letting them 
fall upon stones for the purpose of smashing their shells.^ 
Both these instincts manifest a high degree of intelligence, 
either on the part of the birds themselves, or on that of 
their ancestors ; for neither of these instincts can be re- 
garded as due to originally accidental adjustments favoured 
and improved by natural selection ; they must at least 
originally have been intelligent actions purj)osely designed 
to secure the ends attained. 

An interesting instinct is that of piracy, which in the 
animal kingdom reaches its highest or most systematic 
development among the birds. It is easy to see how it 
may be of more advantage to a species of strong bird that 
its members should become parasitic on the labours of 
other species than that they should forage for themselves, 
and so there is no difficulty in understanding the develop- 
ment of the plundering instinct by natural selection. We 
find all stages of this development among the sea-birds. 
Thus the gulls, although usually self-foragers, will, as I 
have often observed, congregate in enormous numbers 
where tRe guillemots have found a shoal of fish. Resting 

^ For full information, see Buckland, Curiofities of Natural History ^ 
p. 183. 

* Of the crow (carrion and hooded), Edward says : ‘ He goes aloft 
with a crab, and lets it fall upon a stone or a rock chosen for the 
purpose. If it does not break, he seizes it again, goes up liigher, lets it 
fall, and repeats his operation again and again until his object is 
accomplished. When a convenient stone is once met with, the birds 
resort to it for a long time. I myself know a pretty high rock, that has 
been used by successive generations of crows for about twenty years I’ 
Also, as Handcock says, ‘ a friend of Dr. Darwin saw on the north coast 
of Ireland above a hundred crows preying upon mussels, which is not 
their natural food ; each crow took a mussel up into the air, twenty 
or forty yards high, and let it fall on the stones, and thus breaking the 
shell, got possession of the animal. Havens, we are told, often resort 
to the same contrivance.* 
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on or flying over the surface of the water, the gulls wait 
till a guillemot comes to the surface with a fish, and then 
wrest the latter from the beak of the former. In the 
robber-tern this instinct has proceeded further, so that the 
animal gains its subsistence entirely by plunder of other 
terns. I have often observed this process, and it is inte- 
resting that the common tern well knows the appearance 
of the robber ; for no sooner does a robber-tem come up 
than the greatest consternation is excited ^ong a flock 
of common terns, these flying about and screaming in a 
frantic manner. The white-headed eagle has also de- 
veloped the plundering instinct in great perfection, as is 
shown by the following graphic account of Audubon : — 

During spring and summer, the white-headed eagle, to procure 
sustenance, follows a different course, and one much less suited 
to a bird apparently so well able to supply itself without inter- 
fering with other plundei'ers. No sooner does the first hawk 
make its appearance along the Atlantic shore, or around the 
numerous and large rivers, than the eagle follows it, and, like a 
selfish oppressor, robs it of the hard-earned fruits of its labour. 
Perched on some tall summit, in view of the ocean or of some 
watercourse, he watches every motion of the osprey while on 
the wing. When the latter rises from the water, with a fish in 
its grasp, forth rushes the eagle in pursuit. He mounts above 
the fish-hawk, and threatens it by actions well understood ; when 
the latter, fearing perhaps that its life is in danger, drops its 
prey. In an instant the eagle, accurately estimating the rapid 
descent of the fish, closes its wings, follows it with the swiftness 
of thought, and the next moment grasps it. The prize' is carried 
off in silence to the woods, and assists in feeding the ever- 
hungiy bi’ood of the eagle. 

The frigate pelican is likewise a professional thief, 
and attacks the boobies not only to make them drop the 
fish which they have newly caught, but also to disgorge 
those which are actually in their stomachs. The latter 
process is effected by strong punishment, which they con- 
tinue until the unfortunate booby yields up its dinner. 
The punishment consists in stabbing the victim with its 
powerful beak. Catesby and Dampier have both observed 
and described these habits, and it seems from their account 
that the plunderer may either commit highway robbery in 
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the air, or Ke in wait for the boobies as they return tc 
rest. 

In antithesis to this habit of plundering other birds 
I may quote the following from ‘ Nature ’ (July 20, 1871), 
to show that the instinct of provident labour, so common 
among insects and rodents, is not altogethef unrepresented 
in birds: — 

The ant-eating woodpecker {Melanerpea formicivorus), a 
common Californian species, has the curious and peculiar habit 
of la3ring up ^provision against the inclement season. Small 
round holes are dug in the bark of the pine and oak, into each 
of which is inserted an acorn, and so tightly is it fitted or driven 
in, that it is with difficulty extricated. The bark of the pine 
trees, when thus filled, presents at a short distance the appear- 
ance of being studded with nails. 

The following may also be quoted : — 

It is the nature of this bird (guillemot), as well as of most 
of those birds which habitually dive to take their prey, to per- 
form all their evolutions under water with the aid of their 
wings; but instead of dashing at once into the midst of the 
terrified group of small prey, by which only a few would be 
captured, it passes round and round them, and so drives them 
into a heap ; and thus has an opportunity of snatching here one 
and there another as it finds it convenient to swallow them ; 
and if any one pushes out to escape, it fills the first prey of the 
devourer. The manner in which this bird removes the egg of 
A gull or hen to some secuio place to be devoured, when com- 
pared with that in which a like conveyance is made by the 
parent the safety of its future progeny, affords a striking 
manifestation of the difference between appetite and affection. 
When influenced by affection, the brittle treasure is removed 
without flaw or fracture, and is replaced with tender care ; but 
the plunderer at once plunges his bill into its substance, and 
carries it off on its point.* 

Speaking of the feeding habits of the lapwing, Jesse 
mys : — 

When the lapwing wants to procure food, it seeks for a 
worm’s cast, and stamps the ground by the side of it with its 
feet. After doing this for a short time, the bird waits for the 

* Couch, Illustrations of Instinot, pp. 192 93. 
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issue of the worm from its hole, which, alarmed at the shaking 
of the ground, endeaTours to make its escape, when it is imme- 
diately sdzed, and becomes the prey of the ingenious bird. The 
lapwing also frequents the haunts of moles, which, when in 
pursuit of worms on which they feed, frighten them, and the 
worm, in attempting to escape, comes to the surface of the 
ground, when it is seized by the lapwing.^ 

Again,— 

A lady of Dr. E. Darwin’s acquaintance saw a little bird re- 
peatedly hop on a poppy stem, and shake the head with his bill, 
till many seeds were scattered, when it settled on the ground 
and picked up the seeds.* 

It is a matter of common remark that in countries 
where vultures abound, these birds rapidly ‘gather to- 
gether where the carcass is,’ although before the death of 
their prey no bird was to be seen in the sky. The question 
has always been asked whether the vultures are guided to 
the carcass by their sense of smell or by that of sight ; but 
this question is really no longer an open one. When Mr* 
Darwin was at Valparaiso he tried the following experi- 
ment. Having tied a number of condors in a long row> 
and having folded up a i)iece of meat in paper, he walked 
backwards and forwards in front of the row, carrying the 
meat at a distance of three yards from them, ‘but no 
notice whatever was taken.’ He then threw the meat 
upon the ground, within one yard of an old male bird ; 

‘ he looked at it for a moment with attention, but then 
regarded it no more.’ With a stick he next pusfihed the 
meat right under the beak of the bird. Then for the first 
time the bird smelled it, and tore open the paper ‘with 
fury, and at the same moment every bird in the long row 
began struggling and flapping its wings.’® Thus there 
can be no doubt that vultures do not depend on their sense 
of smell for finding carrion at a distance. Nor is it myste- 
rious why they should find it by their sense of sight. If 
over an area of many square miles there are a number of 
vultures flying as they do at a very high elevation, and if 

* GUaningiy &c., vol. i., p. 71. 

* Ibid. 

* Voyage of a Katuralifity &c., p. 184. 
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one of the number perceives a carcass and begins to de^ 
scend, the next adjacent vultures would see the descent of 
the first one, and follow him as a guide, while the next in 
the series would follow these in the same way, and so on. 

Coming now to special instincts relating to incubation 
and the care of offspring, a correspondent writes ; — 

Last spring I had a pair of canaries, in an ordinary breed- 
ing cage (with two small boxes for nests in a compartment at 
one end). In due course the fii-st egg was laid, which I inspected 
through the Htflle door made for that purpose. The next day I 
looked again ; still only one egg, and so for four or five days. It 
being evident, from the appearance of the hen, that there were 
more eggs coming, and as she seemed in good health, I supposed 
she might have broken some ; and I took out the box, aiid exa- 
mined it carefully for the shells (but without pulling the nest 
to pieces), and found nothing, until towards the beginning of 
another* week I went to take the one egg away, as the hen 
seemed preparing to sit upon it. There were two eggs ! The 
next morning, to my surprise, she was sitting uj>on six eggs 1 
She must therefore have buried four of them in the four comers 
of the box, and so deep that I had been unable to find them. 
At first I thought that she had done so merely from dislike at 
their being looked at, but on reflection it has occurred to me 
that she did it that all might be hatched at the same time (as 
they subsequently were) ; for she was perfectly tame, and would 
almost suffer hei-self to be handled when on her nest. Wild 
birds never seem to conceal their eggs before sitting; but then 
(haring more amusements than cage birds) they do not revisit 
their eggs after laying, until they have laid their number, 
whereas a^caged bird, having nothing to divert her attention 
from her nest, often sits on it the greater part of the day. 

I am not aware that this curious display of forethought 
on the part of a caged bird has been hitherto recorded,, 
and seeing, as my correspondent points out, that it has 
reference to the changed conditions of life brought about 
by domestication, it may be said to constitute the first 
step in the development of a new instinct, which, if the 
conditions were of sufficiently long continuance, might 
lead to an important and permanent change of the ances- 
tral instinct. 

I have several interesting facts, also communicated to 



288 


AKDIAL INTELLiaEKCE. 


me by correspondents, similarly relating to individual vari- 
ations of the ancestral instinct of incubation in order to 
meet the requirements of a novel environment. Thus 
Mr. J. F. Fisher tells me that while he was a commander 
in the East India trade he always took a quantity of fowls 
to sea for food. The laying-boxes being in a confined 
space, the hens used to quarrel over their occupancy ; and 
one of the hens adopted the habit of removing the ‘ nest- 
eggs ’ which Mr. Fisher placed in one of the boxes to 
another box of the same kind not very fer away. He 
watched the process through a chink of a door, and ‘ saw 
her curl her neck round the egg, thus forming a cup by 
which she lifted the egg,’ and conveyed it to the other 
box. He adds : — 

I can give no information as to the more recondite question 
why the egg was removed, or the fastidious preference of the 
one box over the other, or the inventive faculty that suggested 
the neck as a makeshift hand; but from the despatch with 
which she effected the removal of the egg in the case I saw, I 
have no doubt that this hen was the one which had performed 
the feat so often before. 

The explanation of the preference shown for the one 
box over the other may, I think, be gathered from another 
part of my correspondent’s letter, for he there mentions 
incidentally that the box in which he placed the nest-egg, 
and from which the hen removed it, was standing near a 
door which was usually open, and thus situated ^\n a more 
exposed position than the other box. But be this as it 
may, considering that among domestic fowls the habit of 
conveying eggs is not usual, such isolated cases are inte- 
resting as showing how instincts may originate. Jesse 
gives an exactly similar case (‘ Gleanings,’ vol. i., p. 149) 
of the Cape goose, which removed eggs from a nest at- 
tacked by rats, and another case of a wild duck doing the 
same. 

In the same connection, and with the same remarks, I 
may quote the following case in which a fowl adopted the 
habit of conveying, not her eggs, but her young chickens. 

I quote it from Houzeau Journ.,’ i., p. 332), who gives 
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the observation on the authority of his brother as eye- 
witness. The fowl had found good feeding-ground on 
the farther side of a stream four metres wide. She 
adopted the habit of flying across with her chickens upon 
her back, taking one chicken on each journey. She thus 
transferred her whole brood every morning, and brought 
them back in a similar way to their nest every evening. 
The habit of carrying young in this way is not natural to 
Orallinaceae, and therefore this particular instance of its 
display can only be set down as an intelligent adjustment 
by a particular bird. 

Similarly, a correspondent (Mr. J. Street) informs me 
of a case in which a pair of blackbirds, after having been 
■disturbed by his gardener looking into their nest at their 
young, removed the latter to' a distance of twenty yards, 
and deposited them in a more concealed place. Partridges 
are well known to do this, and similarly, according to 
Audubon, the goatsucker, when its nest is disturbed, re- 
moves its eggs to another place, the male and female 
both transporting eggs in their beaks.' 

Still more curiously, a case is recorded in ‘ Comptes 
Eendu’(1836) of a pair of nightingales whose nest was 
threatened by a flood, and who transported it to a safe place, 
the male and the female bearing the nest between them. 

Now, it is easy to see that if any particular bird is in- 
telligent enough, as in the cases quoted, to perform this 
adjustive action of conveying young — whether to feeding- 
grounds, fis in the case of the hen, or from sources of 
danger, as in the case of partridges, blackbirds, and goat- 
suckers — inheritance and natural selection might develop 
the originally intelligent adjustment into an instinct 
common to the species. And it so hapj)ens that this has 
actually occurred in at -least two species of birds — viz., 
the woodcock and wild duck, both of which have been re- 
peatedly observed to fly with their young upon their backs 
to and from their feeding-ground. 

Couch gives Some facts of interest relating to the mode 
of escape practised by the water-rail, swan, and some other 
aquatic birds. This consists in sinking under water, with 

' Orn. Biog., i., p. 276. 

U 



290 


ANIMAL INTELLIGENCE. 


only the bill remaining above the surface for respiration. 
When the swan has young, she may- sink the head quite 
under water in order to allow the young to mount on it,^ 
and so be carried through even rapid currents. 

The same quthor remarks that — 

Many birds will oxrefully remove the meetings of the young 
from the neighbourhood of their nests, in order not to attract 
the attention of enemies ; for while we find that birds which 
make no secret of their nesting-places are ca^jeless in such 
matters, the woodpecker and the marsh-tit in particular are at 
pains to remove even the chips which are made in excavating 
the cavities where the nests are placed, and which might lead an 
observer to the sacred spot. 

Similarly, Jesse observes < — 

The excrement of the young of many birds who build their 
nests without any pretensions to concealment, such as the swallow, 
crow, <kc., may at all times be observed about or under the nest ; 
while that of some of those birds whose nests are more indus- 
triously concealed is conveyed away in the mouths of the parent 
birds, who generally drop it at a distance of tVenty or thirty 
yards from the nest. Were it not for this precaution, the ex- 
crement itself, from its accumulation, and commonly from its 
very colour, would point out the place where the young were 
concealed. When the young birds are ready to fly, or nearly so, 
the old birds do not consider it any longer necessary to remove 
the excrement. 

Sir H. Davy gives an account of a pair of eagles which 
he saw on Ben Nevis teaching their young ones to fly ; and 
every one must have observed the same thing among 
commoner species of birds. The experiments of Spalding, 
however, have shown that flying is an instinctive faculty ; 
so that when he reared swallows from the nest and liberated 
them only after they were fully fledged, they flew well im- 
mediately on being liberated. Therefore, the ‘ teaching 
to fly ’ hy parent birds must be regarded as mere en- 
couragement to develop instinctive powers, which in virtue 
of this encouragement are probably developed sooner than 
would otherwise be the case. 

A few observations may here be ofifered on some 
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habits which do not hill under any particular head- 
ing. 

The habit which many small birds display of mobbing 
carnivorous ones is probably due to a desire to drive off the 
enemy, and perhaps also to warn friends the hubbub. 
It may therefore perhaps be regarded as a display of con- 
certed action, of which, however, we shall have better 
evidence further on. I have seen a flock of common terns 
mob a pirate Jern, which shows that this combined action 
may be directed as much against robbery as against 
murder. Couch says he has seen blackbirds mobbing a 
cat which was concealed in a bush, and here the motive 
would seem to be that of warning friends rather than that 
of driving away the enemy. 

I have observed among the sea-gulls at the Zoological 
Grai'dens a curious habit, or mode of challenge. This con- 
sists in ostentatiously picking up a small twig or piece of 
wood, and throwing it down before the bird challenged, in 
the way that a glove used to be thrown down by the old 
knights. I observed this action performed repeatedly by 
several individuals of the glaucous and black-back species 
in the eiirly spring-time of the year, and so it probably 
has some remote connection with the instinct of nest- 
building. 

Nidification, 

In connection with the habits and instincts peculiar to 
certain species of birds, I may give a short account of the 
more remarkable kinds of nidification that are met with in 
this class of animals. As the account must necessarily be 
brief, I shall only mention the more interesting of the 
usual types. 

Petrels and puffins make their nests in burrows which 
they excavate in the earth. The great sulphur mountain 
in Guadaloupe is described by Wasser as ‘ all bored like a 
rabbit warren with the holes that these imps {i.e. petrels) 
excavate.’ In the case of the puffin it is the male that 
does the work of burrowing. He throws himself upon 
his back in the tunnel which he has made, and digs it 
longer and longer with his broad bill, while casting out 
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the mould with his webbed feet. The burrow when 
finished has several twists and turns in it, and is about 
ten feet deep. If a rabbit burrow is available, the puffin 
saves himself the trouble of digging by taking possession 
of the one already made. The kin^sher and land-martin 
also make their nests in burrows. 

Certain auks lay their single egg on the bare rock 
while the stone curlew and goatsucker deposit theirs on 
the bare soil, returning, however, year after year to the 
same spot. Ostriches scrape holes in the sand to serve as 
extemporised nests for their eggs promiscuously dropped, 
which are then buried by a light coating of sand, and in- 
cubated during the day by the sunbeams, and at night 
by the male bird. Sometimes a number of female ostriches 
deposit their eggs in a common nest, and then take the 
duty of incubation by turns. Similarly, gulls, sandpipers, 
plovers, &c., place their eggs in shallow pits hollowed out 
of the soil. The kingfisher makes a bed of undigested 
fish-bones ejected as pellets from her stomach, and ‘ some 
of the swifts secrete from their salivary glands a fluid 
which rapidly hardens as it dries on exposure to the air 
into a substance resembling isinglass, and thus furnish the 
‘‘ edible birds’ nests ” that are the delight of the Chinese 
epicures.’ ‘ 

The house-martin builds its nest of clay, which it sticks 
upon the face of a wall, and renders more tenacious bi? 
working into it little bits of straw, splinters of wood, &c. 
According to Mr. Gilbert White : — ' 

That this work may not, while it is soft and green, pull 
itself down by its own weight, the provident architect has 
prudence and forl>eai’ance enough not to advance her work too 
fast ; but by building only in the morning, and by dedicating 
the rest of the day to food and amusement, gives it sufficient 
time to dry and harden. About half an inch seems a sufficient 
layer for a day. Thus careful workmen, when they build mud 
walls (informed at fimt perhaps by these little buds), raise but 
a moderate layer at a time, and then desist, lest the work should 
become top-heavy, and ruined by its own weight. By this 
method, in about ten or twelve days is formed a hemispheric 
nest, with a small aperture towards the top, strong, compact, 

* Newton, Encyol. Brit^y art. * Birds.’ 
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and warm, and perfectly fitted for all the purposes for which it 
; intended. 

Other birds build in wood. The tomtit and the 
woodpecker excavate a hole in a tree, and carefully carry 
away the chips, so as not to give any indication of the 
whereabouts of their nests. Wilson says that the American 
woodpecker makes an excavation five feet in depth, of a 
tortuous form, to keep out wind and rain. 

The orchard starling suspends its nest from the 
branches of a tree, and uses for its material tough kinds of 
grass, the blades of which it weaves together. Wilson 
found one of these blades to be thirteen inches long, and 
to be woven in and out thirty- four times. 

We may nf*xt notice the weaver (Ploceits textor) and 
tailor (Prlnia, OrtkotoviuH, and Sylvia), The former 
intertwines slender leaves of grass so as to produce a web 
sufficiently substiuitial for the protection of its young. 
The tailor-birds sew together leaves wherewith to make 
their nests, using for the purpose cotton and thread where 
they can find it, and natural vegetable fibres where they 
cannot obbiin artificial. Colonel Sykes says that he has 
found the threads thus used for sewing knotted at the 
ends.* 

Forbes saw the tailor-bird of the East Indites construct- 
ing its nest, and observed it to choose a plant with large 
leaves, gjither cotton which it regularly spun into a thread 
by meaijs of its bill and claws, and then sew the leaves 
together, using its beak as a needle, or rather awl. 

This instinct is rendered particularly interesting to 
evolutionists from the fact that it is exhibited by tliree 
distinct genera. P"or, as the instinct is so peculiar and 
unique, it is not likely to have originated independently in 
the three genera, but must be regarded as almost certainly 
derived from a common ancestral type — thus showing that 
an instinct may be perpetuated unaltered after the differen- 
tiation of structure has proceeded beyond a specific distinc- 
tion. The genus Sylvia inhabits Italy, the other two 
inhabit India, Sylvia uses for thread spiders’ web col- 


* Catalogue of Bi/rdt^ dec., p. 16. 
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lectedfrom the egg-pouches, which is stitched through holes 
made in the edges of leaves, presumably with the beak. 

The baya bird of India ‘ hangs its pendulous dwelling 
from a projecting bough, twisting it with grass into a form 
somewhat resembling a bottle with a prolonged neck, the 
entrance being inverted, so as to baffle the approaches of 
its enemies, the tree snakes and other reptiles.’ 

Sir E. Tennent, from whom this account is taken, 
adds : — 

The natives assert that the male bird carries fire-flies to the 
nest, and fastens them to its sides by particles of soft mud. Mr. 
Layard assures me that although he has never succeeded in 
finding the fire-fly, the nest of the male bird (for the female 
occupies another during incubation) invariably contains a patch 
of mud on each side of the perch. 

Dr. Buchanan confirms the report of the natives here 
alluded tc, and says : — 

At night each of the habitations is lighted up by a fire-fly 
stuck on the top with a bit of clay. The nest consists of two 
rooms ; sometimes there nre three or four fire-flies, and their 
blaze in tl)C little cells dazzles the eyes of the bats, which often 
kill the young of these birds. 

While this work is passing through the press I meet 
with the following, which appears to refer to some inde- 
pendent, and therefore corrobomtive observation concern- 
ing the above-stated fact, and in any c^ase is worth adding, 
on account of the observation concerning the rajs, which, 
if trustworthy, would furnish a sufflcient reason for the 
instinct of the birds. The extract is taken from a letter to 
‘ Nature ’ (xxiv., p. 165), published by Mr. H. A. Severn : 

I have been informed on safe authority that the Indian 
bottle-biiHl protects his nest at night by sticking several of these 
glow-beetles around the entrance by means of clay ; and only a 
few days back an intimate friend of my own was watching three 
rats on a roof rafter of his bungalow when a glow-fly lodged 
very close to them ; the rats imm^iately scampered off. 

TheTalegallus of Australia is, in the opinion of Gould, — 

Among the most important of the ornithological novelties 
which the exploration of We.stem and Southern Atistralia has 
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unfolded to ws, and this from the circumstanoe of its not hatch- 
ing its own eggs, which, instead of being incubated in the usual 
way, are deposit^ in mounds of mixed sand and herbage, and 
there left for the heating of the mass to develop the young, 
which, when accomplished, force their way through the sides of 
the mound, and commence an active life from the moment they 
see the light of day.* 

Sir George Grey measured one of these mounds, and 
found i% to .be ‘forty-five feet in circumference, and if 
rounded in proportion on the top (it being at the time 
unfinished) would have been full five feet high.’ The heat 
round the eggs was tiiken te be 89^. 

A curious aberration of the nest^building instinct is 
sometimes shown by certain birds — particularly the com- 
mon wren — which consists in building a su]»ernunierary 
nest. That is to say, afrer one nest is completed, another 
is begun and finished before the eggs are laid, and the 
first nest is not used, though sometimes it is used in pre- 
ference to the second. 

As showing at once the eccentricity which birds some- 
times display in the choice of a site, and also the deter- 
mination of certain birds to return to the same in 
successive years, I may allude to the case published by 
Bingley, of a pair of swallows which built their nest u})on 
the wings and body of a dead owl, which was hanging 
from the rafters of a barn, and so loosely as to sway about 
with every gust of wind. The owl with the nest u}>on it 
was placed as a curiosity in the museum of Sir Ashton 
I^ever, and he directed that a shell should be hung upon 
the rafters in the place which had been previously oc- 
cupied by the dead owl. Next year the swallows re- 
turned and constructed their new nest in the cavity of the 

The following is quoted from Thompson’s ‘ Passions of 
Animals,’ p. 205 : — 

The sociable grosbeak of Africa is one of the few instanoeB 
of birds living in community and uniting in constincting one 

* Gould» Birdi of AvjdraXia.^ vol. ii., p. 155, where see for further de- 
Bcription. 

* Animal Biography ^ vol. ii., p. 204. 
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huge nest £cir the whole society. L. Valiant’s account has b6ei]i 
fully oonfinned by other travellers. He says : ‘ I observed on the- 
way a tree with an enormous nest of these birds, which I havo 
called republicans ; and as soon as I arrived at my camp I de- 
spatched a few men with a waggon to bring it to me, that I might 
open and examine the hive. "When it arrived, I cut it in pieces 
with a hatchet, and saw that the chief portion of the structure 
consisted of a mass of Boshman’s grass, without any mixture^ 
but so compact and firmly basketed together as to be impene- 
trable to the rain. This is the commencement of the structure, 
and each bird builds its particular nest under this canopy. But 
the nests are formed only beneath the eaves, the upper surface 
remaining void, without, however, being useless ; for as it has a 
projecting rim, and is a little inclined, it serves to let the water 
run off, and preserves each little dwelling from the rain. Figure 
to yourself a huge irregular sloping roof, all the eaves of which 
are covered with nests, crowded one against another, and you 
will have a tolembly accurate idea of these singular edifices. 
Each individual nest is three or four inches in diameter, which 
is sufiicient for the bird ; but, as they are all in contact with one 
another around the eitves, they appear to the eye to form but 
one building, and are distinguishable from each other only by a 
little external aperture which serves as an entrance to the nest ; 
and even this is sometimes common to three different nests, one 
of which is situated at the bottom and the other two at the 
sides. This large nest, which wjis one of the most considerable 
I had anywhere seen in the coui-se of my journey, contained 
320 inhabited cells, which, supposing a male and femfde to each, 
would form a society of 640 individuals ; but as these birds ai'e 
polygamous, such a calculation would not be exact.’ , 

The following is quoted from Couch ( ‘ Illustrations of 
Instinct,’ p. 227 et eeq,) : — 

Mr. Waterton says there is a peculiarity in the nidification 
of the domestic swan too singular to be passed over without 
notice. At the time it lays its first egg the nest which it has 
prepai-ed is of very modemte size ; but as incubation proceeds 
we see it inci*ease vastly in height and breadth. Every soft 
material, such as pieces of grass and fragments of sedges, is laid 
hold of by the sitting swan as they float within her reach, and 
are added to the nest. This work of accumulation is performed 
by her during the entire period of incubation, be the weather 
wet or dry% settled or unsettled ; and it is perfectly astonishing 
to see with what assiduity she pli^ her work of aggrandisement 
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to a nest already sufficient in streng^ and size to answer every 
end. My swans generally form their nest on an island quite 
above the reach of a flood ; and still the sitting bird never ap- 
pears satisfied with the quantity of materiads which are provid^ 
for her nest. I once gave her two huge bundles of oaten straw, 
and she performed her work of apparent supererc^tion by apply- 
ing the whole of it to her nest, already very large, and not 
exposed to destruction had the weather b^me ever so rainy. 

This same author continues : — 

It is probable that this disposition to accumulation, in its 
general bearing, has reference to heat rather than the flood ; but 
that the wild swan has a foresight regarding danger, and a quick 
perception as to the means of seeming siifety, api)eai-s from an 
instance mentioned by Captain Parry, in his Northern voyage. 
When everything wm deeply involved in ice, the voyjigers were 
obliged to pay much attention to discern whether they were 
travelling over water or land ; but some birds, which formed 
their nest at no great distance fi‘om the ships, were under no 
mistake in so imf)ortant a matter ; and when the thaw took 
place it was seen that the nest was situated on an islaiid in the 
lake. 

The following cases are likewise tiiken from Couch (loc, 
cit,, p. 225): — 

This swan w^as eighteen or nineteen ywirs old, bad brought 
u]) many bix)ods, and w'as highly valued by the neighbours. 
She exhibited, some eight or nine yeai^s }>ast, one of the most 
remarkable po Wei’s of instinct ever recorded. She was sitting 
on four o]j^five eggs, and was observed to l>e very busy in collect- 
ing weeds, grasses, *fcc., to raise her nest; a farming man wjis 
ordeix*d to take down half a load of haulm, with which she most 
industriously raised her nest and the eggs two feet and a half ; 
that very night there came down a tremendous fall of rain, which 
flooded all the malt-shop.s and did great damage. Man made 
no preparation, the bird did; instinct prevailed over reason. 
Her eggs were above, and only just aljove, the water. 

During the early part of the summer of 1835, a pair of 
water-hens built their nest by the margin of the ornamental 
pond at Bell’s Hill, a piece of water of considerable extent, and 
ordinarily fed by a spring from the height above, but into wiiicb 
the contents of another large pond can occasionally be admitted. 
This was done while the female was sitting ; and as the nest 
had been built when the water level stood low, the sudden influx 
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of this large body of water from the second pond caused a rise 
of several inches, so as to threaten the speedy immersion and 
consequent destruction of the eggs. This the birds seem to 
have been aware of, and immediately took precautions against 
so imminent a danger ; for when the gardener, upon whose 
veracity I can* safely rely, seeing the sudden rise of the water, 
went to look after the nest, expecting to find it covered and the 
eggs destroyed, or at least forsaken by the hen, he observed, 
whilst at a distance, both birds busily engaged about the brink 
where the nest was placed ; and when near ermugh he clearly 
j)erceived that they were adding, with all possible despatch, fresh 
materials to raise the fabric beyond the level of the increased 
contents of ►the pond ; and that the eggs had by some means 
been i*emoved from the nest by the birds, and were then de- 
posited upon the grass about a foot or moi-e from the margin of 
the water. He watched them for some time, and Siiw the nest 
rapidly increase in height ; but 1 regret to add that he did not 
remain long enough, fearing he might create alarm, to witness 
the interesting iict of replacing the eggs which must have 
been effected shortly after ; for, upon his return in less than an 
hour, he found the hen quietly sitting upon them in the newly 
raised nest. In a few days afterwards the young were hatched, 
and, as usual, soon (quitted the nest and took to tlie water with 
their parents. The nest was shown to me in situ shortly after, 
and I could then plainly disceim the formation of the new with 
the older pari of the fabric. 

We must not conclude these remarks on nidification 
without alluding to Mr. Wallace’s chapters on the ‘ Philo- 
sophy of Birds’ Nests,’ in his work on ‘ Natural Selection.’ 
This writer is inclined to suppose that birds dd not build 
their nests distinctive of their various species by the teach- 
ings of heredibiry instinct, but by the young birds intelli- 
gently observing the construction of the nests in which 
they are hatched, and purposely imitating this construc- 
tion when in the following season they have oc*casion to 
build nests of their owm. With reference to this theory 
it is only needful to say that it is antecedently improbable, 
and not well substantiated by facts. It is antecedently 
improbable because, when any habit has been continued 
for a number of generations — especially when the habit 
is of a peculiar and detailed character — the probability is 
that it has become instinctive ; we should have almost as 



BIBDS— KIDIFICATION. 


299 


much reason to anticipate that the nest of the little crus- 
tacean Podocerus, or the cell of the hive-bee, is constructed 
by a process of conscious imitation, as that this is the case 
with the nests of birds. And this theory is not well sub- 
stantiated by facts because, if the theory •were true, we 
should expect considerable diiferences to be usually pre- 
sented by nests of the same species. Unless the con- 
struction of the nest of any given species were regulated 
by a common instinct, numberless idios3mcratic peculi- 
arities would necessarily require to arise, and there would 
only be a very general uniformity of type presented by the 
nests of the same species. 

A more valuable contribution to the ‘ Philosophy of 
Birds’ Nests ’ is furnished by this able naturalist when he 
directs attention to a certain general correlation between 
the form of the nest and the colour of the female. For, 
on reviewing the birds of the world, he certainly makes 
good the pro]>osition t hat, as a general rule, liable however 
to frequent exc(‘ptioiis, dull-coloured females sit- on open 
nests, while those that are conspicuously coloured sit in 
domed nests. But Mr. Darwin, in a careful review of all 
the evidence, clearly shows that this interesting fact is to 
be attributed, not, as Mr. Wallace supposed, to the colour of 
the female having been determined through natural selection 
by the form of the nest, but to the reverse process of the 
form of the nest having been determined by the colour of 
the female.* 

Another general fact of interest connected with nidifica- 
tion must not be omitted. This is that the instincts of 
nidification, although not so variable as the theory of Mr. 
Wallace would require, are nevertheless highly plastic. 
The falcon, which usually builds on a cliff, has been 
known to lay its eggs on the ground in a marsh ; the 
golden eagle sometimes builds in trees or on the ground ; 
while the heron varies its site between trees, cliffs, and 
open fen.* Again, Audubon, in his ‘ Ornithological Bio- 
gives many cases of conspicuous local variations 
in the nests of the same species in the northern and 

* See Descent of Han, p. 452 et seq, 

* See Newton, 7<!moy, Brit., art. * Birds.* 
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southern United States; and, as Mr. Wallace truly ob- 
serves, — 

Many facts have already been given which show that birds 
do adapt their nests to the situations in which they place them ; 
and the adoption of eaves, chimneys, and boxes by swallows, 
wrens, and many other birds, shows that they are always ready 
to take advantage of changed conditions. It is probable, there- 
fore, that a permanent change of climate would cause many 
birds to modify the form or materials of their abode, so as better 
to protect their young. * 

In America the change of habits in this respect under- 
gone by the house-swallow has been accomplished within 
the last three hundred years. 

Closely connected, if not identical, with this fact is 
another, namely, that in some species which have been 
watched closely for a sufficient length of time, a st eady im- 
jiTovement in the construction of nests has been observed. 
Thus C. Or. Leroy, who filled the post of Ranger of Ver- 
sailles about a century ago, and therefore had abundant 
opportunities of studying the habits of animals, wrote an 
essay on ‘The Intelligence and Perfectibility of Animals 
from a Philosophical Point of View.’ In this essay he 
has anticipated the American observer Wilson in noticing 
that the nests of young birds are distinctly inferior to 
those of older ones, both as regards their situation and 
construction. As we have here independent testimony 
of two good observers to a fact which in itself if not im- 
probable, 1 think we may conclude that the nest-making 
instinct admits of being supplemented, at any rate in 
some birds, by the exj>erience and intelligence of the 
individual. M. Pouohet has also recorded that he has 
found a decided improvement to have taken place in the 
nests of the swallows at Rouen during his own lifetime ; 
and this accords with the anticipation of Leroy that if our 
observation extended over a sufficient length of time, and 
in a manner sufficiently close, we should find that the ac- 
cumulation of intelligent improvements by individuals of 
successive generations would begin to tell upon the in- 

* Natnral Seleation^ pp. 232--3. 
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lierited instinct, so that all the nests in a given locality 
would attain to a higher grade of excellence. 

Leroy also says that when swallows are hatched out 
too late to migrate with the older birds, the instinct of 
migration is not sufficiently imperative to induce them to 
undertake the journey by themselves. ‘ They perish, the 
victims of their ignorance, and of the tardy birth which 
made them unable to follow their parents.^ 

Ouchoo, 

Perhaps the strangest of the special instincts mani- 
fested by birds is that of the cuckoo laying its eggs in the 
nests of other birds. As the subject is an important one 
from several points of view, I shall consider it at some 
length. 

It must first be observed that the parasitic habit in 
question is not practised by all species of the genus — 
the American cuckoo, for instance, being well knowm to 
build its nest and rear its young in the ordinary manner. 
The Australian species, however, manifests the same in- 
stinct as the European. The first observer of the habit 
practised by the hluropean cuckoo was the illustrious 
Jenner, who published his account in the ‘ Philosophical 
Transactions.* From this account the following is an 
extract : — 

The cuckoo rniikeft choice of the nests of a groat variety of 
small bird#. I have known its eggs entrusted to the care of the 
hedge-sparrow, water-wagtiiil, titlark, ycllowhammer, green lin- 
net, and winchat. Among these it generally selects the three 
former, but show s a much greater partiality to the hedge-spfirrow 
than to any of the rest ; therefore, for the purpose of avoiding 
confusion, this bird only, in the following account, will be con- 
sidered as the foster-parent of the cuckoo, Gxce})t in instances 
which are pai-ticularly specified. 

When the hedge-sparrow ba.8 sat her usual time, and disen- 
gaged the young cuckoo and some of her own offspring from the 
shell,* her own young ones, and any of her eggs that remain 
unhatched, are soon turned out, the young cuckoo remaining 

‘ Phil. Tram., vol. Ixxviii., p. 221 et seq. 

* The young cuckoo in generally liatched first. 
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possessor of the nest, and sole object of her future care. The 
young birds are not previously killed, nor are the eggs de- 
molished, but ajl are left to perish together, either entangled 
about the bush which contains the nest, or lying on the ground 
under it. 

On June 18» 1787, I examined the nest of a hedge-sparrow, 
which then contained a cuckoo’s and three hedge-sparrow’s eggs. 
On inspecting it the day following, I found the bird had hatched, 
but that the nest now contained a young cuckoo and only one 
young hedge-sparrow. The nest was plac^ so near the ex;tremity 
of a hedge, that I could distinctly see what was gfting forward in 
it ; and, to my astonishment, saw the young cuckoo, though so 
newly batched, in the act of turning out the young hedge- 
span'ow. 

The mode of accomplishing this was very curious. The 
little animal, with the assistance of its rump and wings, contrived 
to get the bird upon its back, and making a lodgment for the 
burden by elevating its elbows, clambered backward with it up 
the side of the nest till it reached the top, when, resting for a 
moment, it threw off its load with a jerk, and quite disengaged 
it from the nest. It remained in this situation a short time, 
feeling about with the extremities of its wings, as if to be con- 
vinced whether this business was properly executed, and then 
dropped into the nest again. With these (the extremities of its 
wings) I have often seen it examine, as it were, an egg and nest- 
ling before it began its operations ; and the sensibility which 
these parts appealed to possess seemed suihciently to compensate 
the want’ of sight, which as yet it was destitute of. I afterwards 
put in an egg, and this by a similar process was conveyed to the 
edge of the nest and thrown out. These experiments I have 
since repeated several times in different nests, and haA^ always 
found the young cuckoo disposed to act in the same manner. 
In climbing up the nest it sometimes drops its burden, and thus 
is foiled in its endeavours ; but after a little i-espite the work 
is resumed, and goes on almost incessantly till it is effected. It 
is wonderful to see the extraordinary exertions of the young 
cuckoo, when it is two or three days old, if a bird be put into 
the nest with it that is too weighty for it to lift out. In this 
state it seems ever restless and uneasy. But this disposition 
for turning out its companions begins to decline fixim the time 
it is two or three till it is about twelve days old, when, as far 
as I have hitherto seen, it ceases. Indeed, the disposition for 
throwing out the egg appears to cease a few days sooner ; for I 
have fi*equently seen the young cuckoo, after it had been hatched 
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nine or ten days, remove a nestling that had been placed in the 
nest with it, when it suffered an egg, put there at the same time, 
to remain unmolested. The singularity of its shape is well 
adapted to these purposes; for, different from other newly hatched 
birds, its back from the scapulse downwards is very broad, with 
a considerable depression in the middle. This depression seems 
formed by nature for the design of giving a more secure lodg- 
ment to the egg of the hedge-sparrow, or its young one, when the 
young cuckoo is employed in removing either of them from the 
nest. When it is about twelve days old this cavity is quite 
filled up, and thtsn the back assumes the shape of nestling birds 
in general. . . . The circumstance of the young cuckoo being 
destined by nature to throw out the young hedge-sparrows 
seems to account for the parent cuckoo dropping her egg in 
the nests of birds so small as those I have particularised. It 
she were to do this in the nest of a binl which produced a large 
egg, and consequently a large nestling, tlie young cuckoo 
would probably find an inaurmountablo difficulty in solely pos- 
sessing the nest, as its exertions wouhl be unequal to the labour 
of turning out the young birds. (T have known a case in 
which a hedge-sparrow sat upon a cuckoo’s egg and one of her 
own. Her own egg was hatched five days before the cuckoo’s, 
when the young hedge-sparrow had gained such a superiority 
in she that the young cuckoo had not powers sufficient to lift it 
out of the nest till it was two days old, by which time it had 
grown very considerably. This egg was probably laid by the 
cuckoo several days after the hedge-sparrow had begun to sit ; 
and even in this case it appears that its presence had created 
the disturbance before alluded to, as all the hedge-sparrow’s eggs 
had gone except one.) . . . June 27, 1787. — Two cuckoos 
and a hedg*^sparrow were hatched in the same nest this morn- 
ing ; one hedge-sparrow’s egg remained unhatched. In a few 
hours after, a contest began l^tween the cuckoos for the pos- 
session of the nest, which continued undetermined till the next 
afternoon ; when one of them, which was somewhat superior in 
size, turned out the other, together with the young hedge- 
sparrow and the unhatched egg. 'This contest was very remark- 
able. Tlie combatants alternately appeared to have the advan- 
tage, as each carried the other several times nearly to the top 
of the nest, and then sunk down again oppress^ with the 
weight of its burden ; till at length, after various efforts, the 
strongest prevailed, and was afterwards brought up by the 
hedge-sparrows. 

To what cause, then, may we attribute the singidaritiee of 
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the cuckoo ? May they not be owing to the following circum- 
stances, — the short residence this bird is allowed to make in 
the country where it is destined to propagate its species, and 
the call that nature has upon it, during that short residence, 
to produce a numerous progeny ? The cuckoo*s first appearance 
here is about the middle of April, commonly on the 17th. Its 
^g is not ready for incubation till some weeks after its arrival, 
seldom before the middle of May. A fortnight is taken up by 
the sitting bird in hatching the egg. The young bird geneiaHy 
continues three weeks in the nest before it flies, and the foster- 
parents feed it more than five weeks after this Jieriod ; so that, 
if a cuckoo should be ready with an egg much sooner than the 
time pointed out, not a single nestling, even one of the earliest, 
would be fit to provide for itself before its parent would be in- 
stinctively directed to seek a new residence, and be thus com- 
pelled to abandon its young one ; for old cuckoos take their 
final leave of this country the first week in July. 

Had nature allowed the cuckoo to have stayed here as long 
as some other migrating birds, which produce a single set of 
young ones (os the swift or nightingale, for example), and had 
allowed her to have reared as large a number as any bird is 
capable of bringing up at one time, there might not have been 
sufficient to have answered her purpose ; but by sending the 
cuckoo from one nest to another, she is reduced to the same 
state as the bird whose nest we daily rob of an egg, in which 
case the stimulus for incubation is suspended. 

A writer in ‘Nature ’ (vol. v., p. 383 ; and vol. ix., p. 
123), to whom Mr. Darwin refers in the latest edition of 
‘The Origin of Species ’ as an observer that Mr. Giould has 
found trustworthy, precisely confirms, from observations 
of his own, the above description of Jenner. So far, 
therefore, as the observations are common I shall not 
quote his statements ; but the following additional matter 
is worth rendering : — 

But what struck me most was this : the cuckoo was per- 
fectly naked, without a vestige of a feather or even a hint of 
future feathers; its eyes were not yet opened, and its neck 
seemed too weak to 8upj)ort the weight of its head. The pipits 
(in whose nest the yoimg cuckoo was parasitic) had well- 
developed quills on the wings and back, and had bright eyes 
partially open ; yet they seemed quite helpless under the mani- 
pulations of the cuckoo, which looked a much less develoj)ed 
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oreature. The cuckoo's legs, however, seemed very muscular, 
and it appeared to feel alK)ut with its wings, which weie abso- 
lutely featherless, as with hands — the ‘spurious wing* (unusually 
large in proportion) looking like a spimd-out thumb. The most 
singular thing of all was the direct purpose with which the blind 
little monster made for the open side of the neat, the only ptu*i 
where it could throw its burden down the bank. [The latter 
remaik has reference to the position of the nest below a heather 
bush, on the declivity of a low abrupt bank, where the only 
chance of dislodging the young birds was to eject them over the 
side of the nesifr remote from its suppoH upon the bank,] As 
the young cuckoo was blind, it must have known the jmrt of 
the nest to choose by feeling from the inside that that part was 
unsuppoiied. 

Such being the facts, we have next to ask how they 
are to be explained on the principles of evolution. At 
first sight it seems that although the habit saves the bird 
which practises it much time and trouble, and so is clearly 
of benefit to the individujil, it is not so clear how the in- 
stinct is of benefit to the species ; for as cuckoos are not 
social birds, and therefore cannot in any way depend on 
mutiml co-operation, it is difficult to see that this saving 
of time and trouble to the individual can be of any use to 
the species. But Jenncu seems to have hit the right 
cause in the concluding part of the above quotation. If 
it is an advantage that the cuckoo sliould migrate early, 
it clearly becomes an advantage, in order to admit of this, 
that the habit should be formed of leaving her eggs for 
other birds to incubate. At any rate, we have here a suffi’- 
ciently probable explanation of the rcuHon (Tetre of this 
curious instinct ; and whether it is the true reason or the 
only reason, we are justified in setting down the instinct 
to the creating influence of natural selection. 

Mr. Darwin, in his ‘ Origin of S[)ecies,’ has some in- 
teresting remarks to make on this subject. First, he 
is informed by Dr. Merrell that the American cuckoo, 
although as a rule following the ordinary custom of birds 
in incubating her own eggs, nevertheless occasionally de- 
posits them in the nests of other birds. 

Now let us suppose that the ancient progenitor of our Euro- 
pean cuckoo had the habits of the Ameriain cuckoo, and that 

X 
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she occasionally laid her egg in another bird’s nest. If the old 
bird profited by this occasional habit through being able ta 
migrate earlier, or through any other cause; or if the young 
were made more vigorous by advantage being taken of the mis- 
taken instinct of another species than when reared by their own 
mother, encumbered as she could hardly fail to be by having 
eggs and young at the same time ; ^ then the old birds or the 
fostered young would gain an advantage.^ 

The instinct would seem to be a very old one, for there 
are two great changes of structure in the European cuckoo 
which are manifestly correlated with the instinct. ThuSy 
the shape of the young bird’s back has already been noted ; 
and not less remarkable than this is the small size of the 
egg from which the young bird is hatched. For the egg 
of the cuckoo is not any larger than that of the skylark, 
although an adult cuckoo is four times the size of an adult 
skylark. And ‘ that the small size of the egg is a real 
case of adaptation (in order to deceive the small birds in 
whose nests it is laid), we may infer from the fact of the 
non -parasitic American cuckoo laying full-sized eggs.’ 
Yet, although the instinct in question is doubtless of high 
antiquity, there have been occasional instances observed 
in cuckoos of reversion t/O the ancestral instinct of nidifica- 
tion ; for, according to Adolf Muller, ‘ the cuckoo occasion- 

* Allusion is here made to the fact that trio cuckoo lays hcT eg'g-s at 
intervals of two or three day«, and therefore that it' all wcri' incubated 
by the mother, they would hatcli out at diff*^rent times— a sUito of things 
which actually obtains in tlie case of the American cuckoo, whose 
nest contains eggs and young at the same time. 

* It is worth wliilc to observe, as bearing on this theory of the origin 
of this parasitic habit, that even non-parasitic birds occasionally deposit 
their eggs in nests of other birds. Thus, Professor A. Newton wTites in 
his admirable essay on ‘ Birds ’ in the Encyclojwtdia Britannica, ‘ Cer- 
tain it is that some birds, whether by mistake or stupidity, do not un- 
frequently lay their eggs in the nests of others. It is within tlie know- 
ledge of many that pheasants’ eggs and partridges' eggs are often laic, 
in the same nest ; and it is within the knowledge of the writer that 
gulls’ eggs have been found in the nests of eider-ducks, and ricff rer»d ; 
that a restart and a pied flycatcher will lay their eggs in the same con’ 
venient hole — the forest being rather deficient in such accommodation : 
that an owl and a duck will resort to the same nest-hole, set up by the 
scheming woodman for his own advantage ; and that the starling, which 
constantly dispossesses the green woodpecker, sometimes discovers that 
the rightful heir of the domicile has to be brought up by the intruding 
tenant.* 
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ally lays her eggs on the bare ground, sits on them, and 
feeds her young.’ 

In ‘Nature’ for November 18, 1869, Professor A. 
Newton, F.Il.S., has published an article on a somewhat 
obscure point connected with the instincts ‘of the cuckoo. 
He says that Dr. Baldainus has satisfied him, by an exhibi- 
tion of sixteen specimens of cuckoos* eggs found in the nests 
of different sjiecies of birds, ‘ that the egg of the cuckoo 
is approximately coloured and marked like those of the 
bird in whose nest it is found,’ for the purpose, no doubt, 
of deceiving the foster-parents. Professor Newton adds, 
however : — 

Havin" said this much, and believing as I do the Doctor to 
be par*tJy justified in the carefully worded enunciation of what 
he calls a ‘ law of nature,’ J must now declare that it is only 
* approximately,’ and by no means umver.^<dly true that the 
cuckoo’s egg is coloured like those of the victims of her imposi- 
tion, (fee. 

Still, when so great an authority as Professor Newton 
expresses himself satisfied that there is a marked tendency 
to such imitation, which in some cases leads to extra- 
ordinary variations in the colouring of the cuckoo’s egg, 
the alleged fact becomes one which demands notice. The 
question, of course*, immediately arises, How is it conceiv- 
able that the fact, if it is a fact, can be explained ? We 
cannot imagine the cuckoo to be able consciously to colour 
her egg during its formation in order to imitate the eggs 
among which she is about to lay it; nor can we Bup])ose 
that having laid an egg and observed its colouring, she 
then carries it t(» the nest of the bird wdiose eggs it most 
resembles. Professor Newton suggests another theory, 
which he seems to think sufficient, but which I confess 
seems to me little more satisfactory than the impossible 
theories just stated. He says; — 

Only one explanation of the process can, to my mind, be 
offered. Ev^Euy iktsoii who has studied the habits of bird^ with 
sufficient attention will be convemint with the tendency which 
certain of those habits have to become hereditary. It is, I am 
sure, no violent hypothesis to suppose that there is a very 
reasonable probability of each cuckoo most commonly placing 
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her eggB in tbe nest of the same bird, and of this habit l)eing 
titinsmitted to her posterity. 

Now it will l>e seen that it requires but only an application 
to this case of the principle of * natural selection/ or ‘ survival 
of the fittest/ to sfiow that if my argument >)e sound, nothing 
can be more lik^*ly than that, in the course of time, that prin- 
ciple should 0 ])erate so as to produce the facts asserted, the eggs 
which l)est iniitiited those of particular foster-parents having 
the best cliancc of duping the latter, and so of l)eing hatched 
out. 

Now, granting to this hy|)othc;sis the assumption that 
individual cuckoos have special predilections as to the 
spe(;ies in whos(‘ nests they are to lay their eggs, and that 
some of these species require to be deceived by imitative 
colouring of the egg to prevent their tilting it out, there 
is still an enormous difficulty to be met. Supposing that 
one cuckoo out of a hundred happens to lay eggs suffi- 
ciently like those of the North African magpies (a species 
alluded to by Professor Newton) to deceive the latter into 
supposing the egg t/) be one of their own. This I cannot 
think is too small a proportion to assume, seeing that, c.r 
hypothesl, the resemblance must be tolerably close, and 
that the egg of the mag])ie does not resemble the great 
majority of eggs of the cuckoo. Now, in order to sustain 
the theory, we must suppose that the ]>articular cuckoo 
which happens to have the peculiarity of laying (*ggs so 
closely resembling those of the magpie, must also happen 
to have the peculkirity of desiring to lay its eggs in the 
nest of a magjne. The conjunction of these two pecu- 
liarities would, I should think, at a moderate estimate 
reduce the chances of an approximately coloured egg being 
laid in the appropriate nest to at least one thousand to 
one. But supposing the happy accident to have taken 
place, we have next to suppose that the peculiarity of 
laying these exceptionably coloured eggs is not only con- 
stant for the same individual cuckoo, but is inherited by 
innumerable generations of her progeny ; and, what is 
much more difficult to grant, that the fancy for laying 
eggs in the nest of a magpie is similarly inherited. 1 
think, therefore, notwithstanding Professor Newton’s strong 
opinion upon the subject, that the ingenious hypothesis 
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must be dismissed as t-oo seriously encumbered by the 
difficulties which I have mentioned. We nmy with philo- 
sophical safety invoke the influence of natural selection to 
explain all cases of protective colouring when the modus 
operandi need only be supposed simple apd direct ; but 
in a case" such as this the number and complexity of the 
conditions that would require to meet in order to give 
natural selection the possibility of entrance, seem to me 
much too considerable to admit of our ent(*i1aiuing the 
possibility of its action — at all events in the wiiy that 
Professor Newton suggests. Therefore, if the facts are 
facts, I cannot see how they are to be explained. 

Cuckoos are not the only birds which manifest the 
]>arasitic habit of laying their eggs in other birds’ nests. 

Some species of MeXothrns, a widely distinct genus of 
Ameiican birds, allied to our starlings, have parasitic haVnts 
like those of the cuckoo ; and the sjHjcies present an interesting 
gradation in the perfectiun of their instincts. The sexes of 
Mdothr'ics cadius are stated by an excellent observer, Mr. 
Hudson, sometimes to live promiscuously together in flocks and 
sometimes to pair. They either build a nest of their own, or 
seize on one belonging to some other bird, occasionally throwing 
out the nestlings of the stranger. They either lay their eggs in 
the nest thus appropriated, or oddly enough build one for them- 
selves on the top of it. They usually sit on their own eggs and 
rear their own young; but Mr. Hudson says it is probable that 
they are occasionally parasitic, for he has seen the young of 
this species feeding old birds of a distinct kind and clamouring 
to \)e f<Hf by them. The pamsitic habits of another 8j)ecies of 
Mehthrus^ the M. CanariemlB, are much more highly devcloj>ed 
than those of the last, but are still far from peifec*t. This bird, 
as far as it is known, invariably lays its eggs in the nests of 
strangers, but it is remarkable that several together sometimes 
commence to build an irregular untidy nest of their own, placed 
in singularly ill-adapted situations, as on the leaves of a largo 
thistle. They must, however, as far as Mr. Hudson has fiscer- 
tained, complete a nest for themselv&s. They often lay so many 
eggs, from fifteen to twenty, in the same foster-nest, that few or 
none can possibly be hatched. They have, moreover, the extra- 
ordinary habit of pecking holes in the eggs, whether of their 
own species or of their foster-parents, which they find in the 
appropriated nests. They drop also many eggs on the bare 
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ground, which are thus wasted. A third species, the AT. preciua 
of North America, has acquired instincts as perfect as those of 
the cuckoo, for it never lays more than an egg in a foster-nest, 
so that the young bird is securely reared. Mr. Hudson is a 
strong disbeliever in evolution, but he appears to have been so 
much stmck by«the imperfect instincts of the Mdothrus Ganari’ 
ejisis that he quotes my words, and asks, ' Must we consider these 
habits not as especially endowed or created instincts, but as 
small consequences of one general law, namely transition ^ ^ 

Such are all the facts and consideration^' which I have 
to present with reference to the curious instinct in ques- 
tion. It will be seen that — witli one doubtful or not suffi- 
ciently investigat ed exception, viz., that of cuckoos adaj^t^ 
ing tlie colour of their eggs to that of the eggs of the 
foster-parents — there is nothing connected with these 
instincts that presents any difficulty to the theory of evo- 
lution. We may, })erhaps, at first sight wonder why some 
counteracting instinct should not have been developed by 
the same agency in the birds which are liable to be thus 
duped ; but liere we must nunember that the deposition 
of a parasitic (‘gg is, conq)aratively speaking, an exceed- 
ingly rare evt'iit, and therefore not one that is likely to 
lead to tlie deveIo})inent of a special instinct to meet it. 


General Intelligence, 

Under this lieading T shall here, as in the case of this 
heading elsewhere, string together all the instances which 
I have met with, and which I deem trustworthy, of the 
display of unusually high intelligence in the class, family, 
order, or spt'cies of animals under consideration — the ob- 
ject of this heading in all cases being that of supplying, 
by the facts mentioned beneath it, a general idea of the 
upper limit of intelligence which is distinctive of each 
group of animals. 

That birds recognise their own images in mirrors as 
birds there can be no question. Houzeau, who records 
observations of his o\^m in this connection with parrots,* 
adds that dogs are more difficult to deceive by mirrors in 


* Oriijin of p. 215. 


2 Tom. i., p. 130. 
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this way than birds, on account of their depending so 
much upon smell for their information. No doubt indi- 
vidual differences are to be met with in animals of both 
classes, and much depends on previous experience. Young 
dogs, or dogs which have never seen a mirror before, are 
not, as a rule, difficult to deceive, even though they have 
good noses. I myself liad a setter with an excellent nose, 
wlio on many repeated occasions tried to fight his own 
image, till he found by experience that it was of no us(‘. 
As to birds, I have seen canaries su])pose their own images 
to be otlier canary birds, and also llie reflection of a room 
to be another room — tht? birds flying against a larg(^ 
mirror and falling half stunned. 1 mention the latter 
circumstance because it aflbrded evidence gf the superior 
intelligence of a linnet, which on tin* vSame occasion dashcHl 
itself against the mirror once, but never a second t ime, 
while the (*anaries did so n^peatedly. 

Mrs. Frankland, in ‘ Nature ’(xxi., p. 82), gives the fol- 
lowing account of a bullfinch j>ayiiig more attention to a 
portrait of a bullfinch than t^ his own image in a mirror, 
which is certainly remarkable; and as the fact st^enis to ha 
been observed repeatedly, it can scarcely be discredited : 

The following is a curious instance of discnmiujition wlncli 
I have observed in my bullfinch. He is in the habit of coining 
out of bis cage in my room in the morning. In this room tliere 
is a miiTor with a marble slab Uifore it, and also a very cleverly 
executed water-<x)lour drawing of a hen bullfinch, life size. 'Flie 
fii-st thJlig that my bullfinch does on leaving his cage is to ily to 
the pifiiure (jierching on a vase just Ixdow it) and pipe his tune 
in the most insinmiting manner, accompanied wdth much bow- 
ing to the portrait of the hen bullfinch. After having duly 
paid his addresses to it, he generally spends some time on the 
marble slab in front of the looking-glass, but without showing 
the slightest emotion at the sight of his own reflection, or 
coui*ting it with a song. Whether this jierfect cxxilness is due 
to the fact of the reflection being that of a cuck bird, or wliether 
{sin<^ be show’s no desire to fight the reflected image) he is jiei*- 
fectly well aware that he only sees himself, it is difficult to Aay. 

That birds possess considerable powers of imagination, 
or forming mental pict^ires of absent objects, may he in- 



312 ANIMAL INTELLIGENCE. 

ferred from the fact of their pining for absent mates, parrots 
calling for absent friends, &c. The same fact is further 
proved by birds dreaming, a faculty which has been noticed 
by Cuvier, Jerdon, Thompson, Bennet, Houzeau, Bechstein, 
Lindsay, and Darwin.^ 

The facility with which birds lend themselves to the 
education of the show-man is certain evidence of consider- 
able docility, or the power of forming novel associations 
of ideas. Thus, according to Binglej, — 

Some years ago the Sieur Roman exhibited in this country 
the wondoiful performances of his birds. These were gold- 
finches, linnets, and canary biids. One appeared dead, and was 
held up by the tail or claw without exhibiting any signs of life. 
A second stood on its head, with its claws in the air, <fec., 

And many years ago there was exhibited a very puzzling 
automaton, which, although of very small size and quite 
isolated from any 2>ossibly me(dianieal connection with its 
designer, performed certain movements in any order that 
the fancy of the observers iniglit dictate. The explana- 
tion turned out to be that within the mechanism of the 
figure there was a canary bird which had been taught to 
run in different directions at different words or tones of 
command, so by its weight starting the mechanism to 
j>erform the particular movement required. 

The rapidity with which birds learn not to fly against 
newdy erected telegraph wires, dis2)lays a large amount of 
observation and intelligence. The fact has been repeatedly 
observed. For instance, Mr. Holden says : — 

Al>out twelve years ago T was residiug on the coast of 
county Antrim, at the time the telegraph wires were set up along 
that charming road which skirts the sea between Lame and 
Cushendall. During the winter months large flocks of stai’lings 
always migrated over from Swtland, arrmng in the early morn- 
ing. The first winter after the wires wei’e stretched along the 
coast I frequently found numl^ers of stallings lying dead or 
wounded on the road-side, they ha\dng evidently in their flight 
in the dusky morn struck against the telegraph wires, not 

* Bird* India, i., p. 21 ; Patnon* of Animal*, p. 60; JPtw. Men. 
de* Ani., tom. ii., p. 183 ; Mind in Lamer Animal*^ vol. ii., p. 96; and 
Dewoent of Mofn, p. 74. 

• Afumal Bufgraphy, vol. ii., p. 173 
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blown against them, as these accidents often occurred when tliere 
was but little wind. I found that the peasantry had come to 
the conclusion that these unusual deaths were due to the flash 
of the telegraph messages killing any starlings that happened to 
be perched on the wires when working. Strange to say that 
throughout the following and succeeding winters liardly a death 
occurred among the starlings on their arrival. It would thus 
appear that the birds were deeply impressed, and understood the 
cause of the fatal accidents among their fellow* travel lei’s the 
previous year, and hence cai'efully avoided the telegraph wii’es ; 
not only so, but the young birds must also have actjuired this 
knowledge and perpetuated it, a knowledgt? which they could 
not have actpiii'ed by exjierience or even instinct, unless the 
instinct was really inherited memory derived from the parents 
whose brains were first impressed by itJ 

Similar facts are given in Bucklaturs ‘ Curiosities of 
Natural History,’ *^ and I have rnys(‘lf known of a case in 
Scotland where a telegraph was erected ac ross a piece of 
moorland. During the first season some of the grouse 
were injured by flying against, the wires, but nev(*r in any 
succeeding season. Why the young birds should avoid 
them without having bad individual ex}>eri('iK‘e may, I 
think, be explained by tlie consideration that in lards 
which fly in flocks or coveys, it is the older ones that lead 
the way. Tins explanation would not, of course, a}>ply to 
birds which fly singly ; but I am ijr>f aware that any ob- 
servations have gone to show^ that the young of such 
birds avoid the wire's. 

I quofe the following exhibit irm of intelligence in an 
eagle from Meiiault : — 

Tlie following account of the patience with which a golden 
eagle submitted to surgic-al trCHtinent, and the care whicli it 
showed in the gradual use of the healing limb, must suggest 
the ideti that something very near to prudence and reason 
existed in the bird. This eagle was caught in a fox-trap set in 
the forest of Fontainebleau, and its claw had been terribly torn. 
An operation was i)erformed on the limb by the conservators of 
the Zoological Gardens at Paris, which the noble bird bore with 
a rational patience. Though his head was left loose, he made 
no attempts to interfere with the agonising extraction of the 

‘ Natnrey xx.,p. 266. * Vol. i, p. 216. See also Descent of Man, p, 80. 
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splinters, or to disturb the arrangements of the annoying band- 
&ge^ He seemed really to understand the nature of the services 
rendered, and that they were for his good.* 

Speaking of the Urubu vultures, Mr. Bates says : — 

They asseinble in gi^t numbers in the villages about the 
end of the wet season, and are then ravenous with hunger. My 
cook could not leave the open kitchen at the back of the house 
for a moment whilst the dinner was cooking, on account of 
their thievish propensities. Some of them were always loiteiing 
alx)ut, watching their opportunity, and the instant the kitchen 
was left unguarded, the bold marauders marched in and lifted 
the lids of the sjuicepans with their beaks to rob them of their 
contents. The boys of the village lie in wait, and shoot them 
with bow and arrow ; and vultui’es have consequently acquired 
such a di-ead of these weapons, that they may be often kept off 
by hanging a l)ow from the mfters of the kitchen.^ 

Mrs. Lee, in her ‘Anecdotes,' s:iysthat one day her gardener 
was struck by the strange conduct of a robin, which the man 
had often fed. The bml fluttered about him in so strange a 
nuinner — now coming close, then hurrying away, always in the 
sam(' direction — that the gardener followed its retreating move- 
ments. The robin stop[)ed nejir a flower-pot , and fluttered over 
it in gi*eat agitation. It wjis .soon found that a nest had been 
formed in the j)ot, and contaim*d several young. Close by was 
a .snake, intent, doubtleas, upon making a meal of the brood. 

The following aj)pe«irecl in tlu^ ‘ Gardener's Chronicle ’ 
for Aug. 3, 1878, under the initials ‘ T. G.’ I wrote to the 
editor reque.sting him to supply me with the name of his 
correspondent, and also to state whether he k/iew him to 
be a trustworthy man. In reply the editor said that he 
knew his correspoiidtuit t5 be trustworthy, and that his 
name is Thomas Guring: — 

About thirty yeai’s ago the small market town in which I 
reside was skirtt^d by an open common, upon which a number 
of geese wei'e kept by cottagers. The number of the birds wiis 
very great. . . . Our corn market at that time was held in the 
street in fi-ont of the principal inn, and on the market day a 
good deal of corn v as scattered from sample bags h}^ millers. 
^k)mehow the geese found out about the spilling of com, and 
they appear to have held a consultation upon the subject. . . . 

* Menaiilt, Wonders of IfMti net, p. 132. 

* JVdt, on Amasoniy p. 177; Anecdotes^ p. 135, 
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From this time they never missed their opportunity, and the 
entiy of the geese was always looked for and invariably took 
place. On the morning after the market, early, and always on 
the proper morning, fortnightly, in they came cackling and 
gobbling in meny mood, and they never came on the vvi-ong 
day. The corn, of course, was the attraction,* but in what 
manner did they mai’k tlie time ? One might have supposed 
that theii’ perceptions were awakened on the market day by tlie 
smell of com, or perhaps by the noise of the market ti-allic ; but 
my story is not yet finished, and its sequel is against this view. 
It hapj>ened on6 year that a day of national Inimiliation was 
kept, and the diiy apj)ointed wjis that on which our market 
should have been held. The mark<‘t was postponed, and the 
geese for once were batlled. There was no (iorn to tickle their 
olfactory organs from afar, no traflit* to appeal to their sense* of 
hearing. I think our little town was as still as it- usually is on 
Sundays. . . . The geese should have st()pj)e<l away ; but they 
kiK'-w their <lay, and Ciiiuo tuj usual. ... I do not pi’eiend to 
renieml)er under what precase circuiiisbinces the habit of coming 
into the street wai> aecpiired. It may have iK^ai formed by 
degj'cc-s, and continued from year to year; but liow the old 
birds, w'ho must have led the way, marked the time so us to 
come in regularly and fortnightly, on a jjaHicular day of the 
week, I am at a loss to conceive. 

Livingstone’s ‘Expedition to tin* Zambesi, 1865 ,’ p. 
209 , gives a conclusive account of the bird caller] the 
bonty-guide, which leads persons to bees’ nests. ‘They 
are quite as anxious to hire tlie stranger to the bees’ hive 
as other birds are to draw him away from their own n(*sts.’ 
The object of the bird is to oldain the pupa3 of the bees 
which are laid bare by the ravaging of the nest. Hie, 
habits of this bird have long been known and described 
in books on popular natural li i story ; but it- is well that 
the facts have been observed by so trustworthy a man as 
Livingstone. He adds, ‘ How is it that members of this 
family have learned that all men, white and black, are fond 
of honey ? ’ We can only answer, by intelligent observa- 
tion in the first instance, p>assing into individual and 
hereditary habit, and so eventually into a fixed instinct. 

Brehm relates an instance of cautious sagacity in a 
pewit. He had placed some horsehair snares over its 
nest, but the bird seeing them, pushed them aside with 
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her bill. Next day he set them thickly round the nest ; 
but now the bird, instead of running as usual to the nest 
along the ground, alighted directly upon it. This shows 
a considerable appreciation of mechanical appliances, as 
does also the^ following. 

Mrs. Cj. M. E. Campbell writes to me : — 

At Ardglass, co. Down, Ireland, is a long tract of turf 
coming to the edge of the rocks overhanging the sea, where 
cattle and geese feed ; at a bam on this tract there was a low 
enclosure, with a door fastening by a hook and'staple to the side- 
post : when the hook was out of the staple, the door foil 0 }:>en by 
its own weight. 1 one day saw a goose with a large troop of 
goslings coming off the turf to this door, which was secured by 
the hook being in the staple. Tlie goose waited for a minute 
or twm, as if for the door to be opened, and then turned round 
as if to go away, but what she did was to make a rush at the 
door, and making a dart with her beak at tlie point of the hook 
nearly threw it out of the staple ; she repeated this manoeuvre, 
and succeeded at the third attempt, the door fell open, and the 
goose led her troop in with a sound of triumphant chuckling. 
How had the goose learned that the force of tlie rush was need- 
ful to give the hook a sufficient toss ? 

Mrs. K. Addison sends me the following instance of 
the use of signs on the part of an intelligent jackdaw. 
The bird was eighteen months old, and lived in some 
bushes in Mrs. Addison’s garden. She writes : — 

I genenilly made a practice of filling a large basin which 
stands under the tree.s every morning for Jack's bath, A few days 
ago I forgot this duty, and was reminded of the fact in a very 
singiilai* mtumer. Another of my daily occupations is to open my 
dressing-room shutters about eleven o’clock of a morning. Now 
these said shunters open almost on to the tiees where Jack lives. 
The day I forgot his batli, when I opened the shutters I found 
my little friend waiting just outside them, as though he knew 
that he should see me there ; and when he did he placed himself 
immediately in front of mo, and then shook himself and spread 
out his wings just as he always does in his bath. The Jiction 
was so suggestive and so unmistakable, that I spoke just as I 
would have done to a child — ‘ Oh yes, Jack, of course you shall 
have some water.' 

Mr. W. W. Nichols writes to ‘ Nature : ’ — 
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The Central Prison at Agra is the roosting>place of gi'eat 
numbers of the common blue pigeon ; they fly out to the neigh- 
bouring country for food every morning, and return in the 
•evening, when they drink at a tank just outside the prison walla. 
In this tank are a large number of f^resh-water turtles, which lie 
in wait for the pigeons just under the surface of the water and 
at the edge of it. Any bird alighting to drink near one of 
these turtles htis a good chance of having its head bitten off and 
eaten ; and the headless bodies of pigeons have been picked up 
near the water, showing the fate which has sometimes befallen 
the birds. The^pigeons, however, are aware of the danger, and 
have hit on the following plan to escape it. A pigeon comes in 
from its long flight, and, as it nears the tank, instead of flying 
down at once to the water’s edge, will cross the tank at about 
twenty feet above its surface, and then fly l»ack to the side from 
which it came, apparently selecting for alighting a safe spot 
which it had remarked as it flew over the bank ; but even when 
such a spot has been sehnjted the bird will not alight at the 
edge of the water, but on the bank abouta)ard from the water, 
and will then run down quickly to the w attu , take twoorthrw 
hurried gulps of it, and ihen fly off to rejn^at the samo procciss 
at another part of tlie ttink till its ibirf-t is satisfied. 1 had 
often watched the birds doing this, and could not account for 
their strange mode of drinking till told by my friend the siijxu*- 
intendeut of the prison, of the turtles which lay in ambush for 
the pigeons. 

As a still more remarkable instance of the (IiH])lay of 
intellig(‘nee by a bird of tin's species, I shall (juote. the 
following observation of Commander R. H. Naj)ier, also 
publisliecf in ‘ Nature ’ (viii., p. 324) : — 

A number of them (pouters) were feeding on a few oats 
that had Ix^en accidentally let fall wliile fixing the nose-bag on 
a horse standing at bait. Having finished all the grain at hand, 
a largf' ‘ jwuter ' lose, and flaj)ping its wings furiously, flew 
directly at the horse’s eyes, causing the animal to toss his bend, 
and in doing so, of course shake out more com. I Sfiw this 
several times repeated — in fact, whenever the supply on liand 
had l>een exhausted. ... Was not this something more than 
instinct 1 

The following display of intelligence on the part of 
swallows is communicated to me by Mr. Charles Wilson. 
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It can scarcely be attributed to accident, and does not 
admit of mal-observation. My informant says 

Two swallows were building a nest in the verandah of a 
house in Victoria, but as their nest was resting partly on a bell- 
wire, it was by this means twice pulled down. They then 
began afresh, making a tunnel through the lower part of the 
nest, through which the wii-e was able to act without doing 
damage. 

Another gentleman writes me of another use to which 
he has observed swallows put the artifice of building 
tunnels. Being molested by sparrows which desired to 
take forcible j)osses8ion of their nest, a j)air of swallows 
modified the entrance of the latter, so that instead of 
opening by a simple hole under the eaves of a house, it 
was carried on in the form of a tunnel. 

Linnanis says that the martin, when it builds under the 
eaves of houses, soinetiuH^s is molested by sparrows taking 
possession of the nest. The pair of martins to which the 
nest belongs are not strong enough to dislodge the in- 
vaders ; but they convoke their companions, some of whom 
guard the captives, whilst others bring clay, close up the 
entrance of tlienest, and leave the sparrows to die miser- 
ably, This account has Ivf^en to a large extent indepen- 
dently confirmed by Jesse, who •^eems not to have been 
acquainted with the statement of IJnna?us. He writes: — 

Swallows seem to entertain the i-ecollection of injury, and 
to resent it when an opportunity offers. A pair oS swallows 
built their nest under the ledge of a house at Hampton Court. 
It wns no sooner completed tlian a couple of sparrows drove 
them from it, notwithstanding the swallows kept up a good re- 
sistance, and even brought others to assist them. The intruders 
were left in jieaceablo pos.'^ession of the nest, till the two old 
biids wei’e oblige<l to quit it to provide food for their young. They 
had no sooner deparW tliau seveml swallows came and broke 
down the nest ; and I saw the young sparrows lying dead on 
the groimd. As soon as the nest was demolished, the swallows 
began to i-ebuild it.* 

The same author gives the following and somewhat 
similar case : — 

vol. ih, p. 96. 
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A pair of swallows built their nest against one of the first- 
fioor windows of an uninhabited house in Merrion Square, 
Dublin. A spivrrow, however, took possession of it, and the 
swallows were repeatedly seen clinging to the nest, and en- 
deavouring to gain an entrance to the abode they bad ei-ected 
with so much labour. All their efforts, however; were defeated 
by the sparrow, who never once quitted the nest. The pei*se- 
verance of the swallows was at length exhausted : they took 
flight, but shortly afterwards returned, accompanied by a 
number of their congenei*s, each of them having a piece of dii*t 
in its bill. By this means they succeeded in stopping up the 
hole, and the intruder was immured in total darkness. Hoon 
afterwards the nast was taken down and exhibited to several 
jxjrsons, with the dead spanow in it. In this case thei'e ap- 
peal's to have been not only a reasoning faculty, but the birds 
must have tern {x>ssess(‘d of the power of communic^iting their 
resentment and their wishes to their friends, without whoso aid 
they could not thus have avengtxl the injmy they had sus- 
tained. * 

That birds sometimes act in concert may also be 
gathered from the following observations recorded bv Mr. 
Buck 

I have consLmlly seem a flock of |)elicans, when on the feed, 
form a line across a lake, and drive the fish before them up its 
whole length, just us fishermen would with a net.'*^ 

The following is extracted from Sir E. Tenneni’s 
‘Natural History of Oylon,’ and disjdays remarkable in- 
telligence on the pad of the crows in that island: — 

One of^theso ingenious marauders, after vainly attitudi- 
nising in front of a chained waitcli-dog, that wa.s lazily gnawing 
a hone, and aftcu* fruitle.ssly endeavouring to divert his attcintiun 
by dancing before him, with Ijead aw'ry and eya askanc(*, at 
length flow away for a moment, and returned fu’inging a com- 
panion which j>erched itself on a branch a few yards in the 
re^ir. The ctow’s grimaces wei'o now fictively renewed, but 
with no l)etter success, till its confederate, poising ilstdf 
on its wings, descended w'ith the utmost velocity, stn'king the 
dog upon the spine with all the force of its strong beak. The 
ru/fe w'as successful; the dog stai*ted with Hurj>rise and jjain, 
hut not quickly enough to seize his assailant, whilst the Ixme he 
had been gnawing was snatched away by the first crow the 

* p. 99. * Nature^ vol. xiii., p. 303. 
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instant his head was turned. Two well-authenticated instances 
of the recuxTence of this device came within my knowledge at 
Colombo, and attest the sagacity and powers of communication 
and combination possessed by these astute and courageous 
birds. 

This account, which would be difficult of credence if 
narrated by a less competent author, is strikingly confirmed 
by an independent observation on the crows of Japan, 
which has recently been published by Miss Bird, in whose 
words I shall render it. She writes : — ^ 

In the inn gaiden I saw a dog eating a piece of carrion in 
the presence of several of these covetous bii-ds. They evidently 
mid a great dejil to each other on the subject, and now and then 
one or two of them tried to pull the meat away from him, 
which he resented. At last a big strong crow succeeded in 
tejiring off a piece, with which he lotumed to the pine whei'e 
the others were congi-egated, and after much earnest speech 
they all surrounded the dog, and the leading bird dexterously 
droppcni the small piece of meat within reach of his mouth, 
when he immediately snapped at it, letting go the big piece 
unwisely for a second, on which two of the crows Hew away 
with it to th(> ])itie, and with much fluttering and hilarity 
they all ate, or mther gorged it, the deceived dog looking vacant 
and bewildered for a moment, after which he sat under the tree 
and barked at them inanely. A gentleman told me that he 
saw a dog holding a piece of meat in like manner in the 
presence of three crows, which also vainly tried to tear it from 
him, and after a oonsultation they sepanitod, two going as near 
as they dared to the meat, while the third gave the hiil a 
bite shaip enough to make the dog turn rou^id with a 
squeak, on which the other villains seized the meat, and the 
three fed triumphantly tipon it on the top of a wall.^ 

These two independent statements by competent ob- 
servers of such similar exhibitions of intelligence by crows, 
justifies us in accepting the fact, remarkaole though it be. 
As further corroboration, however, I shall quote still 
another independent and closely similar observ^ation, 
which I find in a letter to me from Sir J. Clarke Jervoise, 
who says, while writing of rooks which he has observed in 
England : — 

en Tracks in Japan^ vol. ii., pp. 149--50» 
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A pheasant used to come very boldly and run off witli large 
pieces of food, which he could only divide by shaking, and he 
was closely watched by the rooks for the pieces that flew out of 
his reach. He learned to run off into the shrubs, followed by 
the rooks, who pulled his tail to make him drop his food. 

I shall next quote a highly interesting observation 
which seems to have been well made, and which displays 
remarkable intelligence on the part of the birds described. 
These are Turnstones, which, as their name implies, turn 
over stones, &c., in order to obtain as food the sundry 
small creatures concealed beneath. In this case the ob- 
server was Edward. Being concealed in a hollow, and 
unnoticed by the birds, he saw a j)air trying to turn over 
the body of a stranded cod-fish, three and a half feet long, 
and buried in the sand to a depth of sevtiral inches. He 
thus describes what he saw : — 

Having got fairly settled dowm in my pebbly observator y, I 
turned my undivided attention to the birds before me. They 
were boldly pushing at the fish with their bills, and then with 
their l)reasts. Their endefivours, however, were in vain ; the 
object remained immovable. On this they lx)th went round to 
the <)pi)Osite side, and began U) senipe away the sand from 
beneath the fish. After removing a considerable quantity, 
they again c.ame back to the spot which they had left, and went 
once more to >vork with their bills and breasts, but with as 
little aj)[)arent .success as formerly. Nothing dauntei^l, however, 
they ran round a . second time to the other side, and recommencx^d 
their trenching oj)erationH with a seeming determination not to 
lx* bafliod fii their object, which evidently was to undei*mino the 
dead animal iK^ore them, in order that it might be the more 
easily overturned. 

While they were thus employed, and after they had lalK)ured 
in this manner at l.)oth sides alternately for nearly half an hour, 
they were joined by another of their own species, which came 
flying with rapidity from tlie neighbouring rocks. Its timely 
arrival was hailed with evident signs of joy. I was led to this 
conclusion from the gestures which they exhibited, and from a 
low but plejusant murmuring noise to which they gave utterance 
so soon as the new-comer made his appearance. Of their 
feelings he seemed to be perfljctly aware, and he made his reply 
to them in a similar strain. Their mutual congratulations 
being over, they all three set to work; and after labouring 

Y 



322 


ANIMAL INTELLIGENCE. 


vigorously for a few minutes in removing the sand, they came 
round to the other side, and putting their breasts simultaneously^ 
to the fish, they succeeded in raising it some inches from the 
sand, but were unable to turn it over. It went down again 
into its sandy bed, to the manifest disappointment of the three. 
Resting, however, for a space, and without leaving their 
respective positions, which were a httle apart the one from the 
other, they resolved, it appears, to give the work another trial. 
Lowering themselves, with their breasts pressed close to the 
sand, they managed to push their bills underneath the fish, 
which they made to rise about the same Height as before. 
Afterwards, withdrawing their bills, but without losing the 
advantage which they had gained, they applied their breasts to 
the object. This they did with such force, and to such purpose, 
that at length it went over, and rolled several yards down a 
slight declivity. It w^is followed to some distance by the birds 
themselves before they could recover their bearing.* 

I shall now bring this chapter to a close by presenting 
all the evidence that I have been able to collect with 
regard to the punishment of malefactors among rooks, 

Goldsmith, who used constantly to observe a rooker7 
from bis window, says that the selection of a site for the 
building of a nest is a matter of much anxious delibera- 
tion on the part of a young crow couple ; the male and 
female ‘ examining all the trees of a grove very atten- 
tively, and when they have fixed upon a branch that seems 
fit for their purpose, they continue to sit upon it, and 
observe it very sedulously for two or three days longer:’ — 

It often happens that the young couple have maub choice of 
a place too near the mansion of an older pair, who do not 
choose to l>e incommoded by such troublesome neighbours; a 
quari'el, therofoi’e, instuntly ensues, in which the old ones are 
always victoHous. The young couple, thus exj)elled, are obliged 
again to go through their fatigues — deliberating, examining, 
and choosing ; and, having taken care to keep their due distance, 
the nest begins again, and their industry deserves commen- 
dation. But their activity is often too great in the beginning 
they soon gt'ow weary of bringing the materials of their nests 
from distant places, and they very early perceive that sticks 
may be pro\dded nearer home, with less honesty indeed, but^ 
some degree of address. Away they go, therefore, to pilfer as 
fast as the}^ can, and, whenever they see a n^t unguarded, they 
* Smiles, Life of Edrcard, pp. 244-6 
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take care to rob it of the very choicest sticks of whicli it is 
composed. But these thefts never go unpunished, and probably, 
upon complaint being made, there is a general punishment 
inflicted. I have seen eight or ten rooks come upon such 
occasions, and, setting upon the new nest of the young couple, 
all at once tear it to pieces in a moment. * 

At length, however, the young pair find the necessity of 
going more regularly to work. While one flies to fetch the 
materials, the other sits upon the tree to guard it ; and thus in 
the sjmce of three or four days, with a skii’inish now and then 
between, the pafr have filled up a commodious nest, composed 
of sticks without, and of fibrous roots aud long gniss within. 
From the instant the female begins to lay, all hostilities are at 
ail end ; not one of the whole grove, that a little before treated 
her so rudely, will now venture to molest her*, so tliat she 
brings forth her brood with perfect trancpiilHty. Such is the 
severity witli which even native rooks are trcjited l^y each other ; 
but if a foreign rook should attempt to make himself a denizen of 
their society, be would meet with no favour, the whole grove 
would at once be up in arms against him, and expel him with- 
out mercy. 

Couch says Illustrations of Instinct,’ p. 334 el seq ,) : — ■ 

The wrong-doers being discovered, the punishment is ap- 
propriate to the offence ; by the destruction of tbeii* dishonest 
work they are taught that they who build must find their own 
bricks or sticks, and not their neighbours’, and that if they wish 
to live in tlie enjoyment of the advantages of the social con- 
dition, they must endeavour to conform their actions to the 
piinciples of the rookery of which they have been made 
memljers. 

It is ikJI known what enormities led to the institution of 
another tribunal of the mime kind, called the Crow ( k)urt, but ac- 
cording to l>r. Edmonson, in his ‘ View of the Shetland Islands,’ 
its proceedings are as authoritative and regular, and it is remark- 
able as occurring in a spmes (Corvus Cornica) so near akin 
tothei-ook. TlieCrow Court is a sort of general assembling of 
birds who, in their usual Imbits, are aC/Customed to live in pairs, 
scattered at great distances from each other ; when they visit 
the south or west of England, as they do in severe winters, 
they are commonly solitary. In their summer haunts in the 
Shetland Islands, numbers meet txigether from diffbront points 
on a particular hill or field ; and on these occasions the assem- 
bly is not complete, and does not begin its busineas for a day 
or two, till, all the deputies having arrived, a general clamour 
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or croaking ensues, and the whole of the court, judges, barristers, 
ushers, audience, and all, fall upon the two or three prisoners 
at the bar, and beat them till they kill them. When this is 
accomplished the court breaks up and quietly disperses. 

In the northern parts of Scotland (says Dr. Edmonson), 
and in the Faroe Islands, extraordinary meetings of crows are 
occasionally known to occur. They collect in great numbers, 
as if they had all been summoned for the occasion ; a few of the 
flock sit with drooping heads, and others seem as grave Jis 
judges, while others again are exceedingly active and noisy ; in 
the course of about one hour they disperse, and it is not un- 
common, after they have flown away, to find one or two left 
dead on the spot. These meetings will sometimes continue for 
a da}' or two before the object, whatever it may be, is completed. 
Crows continue to arrive from all quarters during the session. 
As soon as they have all aiTived, a very general noise ensues ; 
and, shortly after, the whole fall upon one or two individuals, 
and put them to death. When the execution has been per- 
formed, they quietly disperse. 

Similarly, the Bishop of Carlisle writes in the ^ Nine- 
teenth Century’ for July 1881 ; — 

I have seen also a jackdaw' in the midst of a congregation of 
rooks, apparently being tiled for some misdemeanour. First 
Jack made a speech, which was answered by a general cawing 
of the rooks , this subsiding, Jack again took up his poi’able, 
and the rooks in their turn replied in chorus. After a time 
the business, whatever it was, appeared to be settled satisfac- 
torily : if Jack was on his trial, as he seemed to be, he wiis 
honourably acquitted by acclamation ; for he w'ent to his home 
in the tow'ei-s of Ely Cathedral, and the rooks also went their way. 

Lastly, Major-General Sir George Le Grand Jacob, 
K.C.S.I., C.B., writes to me that while sitting in a ve- 
randah in India, he saw three or four crows come and perch 
on a neighbouring house. They then cawed continuously 
with such peculiar sound and vigour as to attract his at- 
tention. His account proceeds : — 

Soon a gathering of crows from all quarters took place, imtil 
the roof of the guard-house was blackened by them. Thereupon 
a prodigious clatter ensued ; it was plain that a ‘ palaver ’ was 
going forward. Some of its members, more eager than others, 
skipping about, I became much interested, and narrowly watched 
the proceedings, aU within a dozen yards of me. After much 
caw ing and clamour, the whole group suddenly rose into the air, 
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and kept circling round half a dozen of their fellows, one of whom 
had b^n clearly told off for punishment, for the five wpeat- 
edly attacked it in quick succession, allowing no opportunity for 
their victim to escape, which he was trying to do, until they 
had cast him fluttering on the ground about thirty yards from 
my chair. Unfortunately I ruslied forward to pick up the bird, 
prostrate but fluttering on the grass which was like a lawn 
before the building. I succeeded only in touching it, for it 
wriggled away from my grasp, and flew greatly crippled knd 
close to the ground into the neighlx>uring bushes, where I lost 
sight of it. Air the others, after circling round me and 
chattering, angrily as I thought, flew away, on my i-esuming 
my seat, in the direction taken by tlieir victim. 

[Since going to press I have soon, through the kindness of Mr. 
Seebohm, some specimens of cuckoos eggs coloured in imitation of 
those belonging to the birds in the nests of whicli they are laid. 
There can be no question about the imitation, and I add this note to 
mitigate the criticism which I have [‘as.^ed \q>oii Professor Newton’s 
theory of the cause. For Mr. Seebohm lian pointed out to mo that the 
theory becomes more probable if we consider that a cuckoo reared in the 
nest of any particular bird is likely afterw'ards to choose a similar 
nest for the deposition of its own eggs. Wlmther or not tlio memory 
of a bird would thus act could only, of course, be certainly proved by 
experiment ; but in view of the possibility that it may, Professor 
Newton’s theory becomes more probable than it is if the selection 
of the appropriate nest is supposed to depend only on inheritance. 

I must also add that Dr. Kclater has been kind enough to draw my 
attfmtion to a remarkable description of a sj>ecie8 of Bower-bird, 
published by Dr. Bcccari in the Oardvrier'g Chronicle for March 16, 
1879. This species is called the Gardener Bower-bird {Amblyomu 
niornata), and inhabits New Guinea. The animal is about the size of a 
turtle-dove, and its bower — or rather hut — is buiJt round the stem of a 
tree in the shape of a cone, with a space betwtjeu the stem of the tree 
and the walls^ipf the hut. Tlie latter are comiKjsed of stems of an orchid 
with their leaves on — this j)articular plant being cliosen by tlie birds 
apparently because its leaves remain long fresh. But the most extra- 
ordinary structure is the garden, which is thus described by Dr, 
Beccari : — ‘ Before the cottage there is a meadow of moss. This is 
brought to the spot and left free from grass, stones, or anything whicIi 
would offend the eye. On this green turf flowers and fruits of pretty 
colour are placed, so as to form an elegant little garden, llie greater 
part of the decoration is collected round the entrance to the nest, and 
it would appear that the husband offers these his daily gifts to his wife. 
The objects are very various, but always of a vivid colour. Tliere were 
some fruits of a Garcinia like a small-sized apple. Others were the 
fruits of Gardencias of a deep yellow colour in the interior. I saw alsc 
small rosy fruits, prolmbly of a Scitamineous plant, and beautiful rosy 
flowers of a new Vaccinium. Tliere were also fungfi and mottled insects 
placed on the turf. As soon as the objects are faded they are moved to 
the back of the hut.’ Tliere is a fine-coloured plate of this bin! in. 
its garden, published in the Birds of New Omnea, by Mr. Qoold, 
Part ix., 18791 



326 


AIOMAL IKTELLIGBNOE. 


CHAPTER XL 

MAMMALS, 

I SHALL devote this chapter to the psychology of all the 
Mammalia which present any features of psychological 
interest, with the exception of the rodents, the elephant, 
the dog and cat tribe among Carnivora, and the Primates 
—‘-all of which I shall reserve for separate treatment. 

Marmpials. 

In the ‘ Transactions of the Linnean Society,’ Major 
Mitchell gives an interesting account of the structure 
reared by a small Australian marsupial {Con Hums con^ 
dructor) for the purposes of defence against the dingo dog. 
It consists of a large pile of dry sticks and brushwood, 
‘ big enough to make two or three good cart-loads,’ Each 
stick and fragment is closely intertwined or woven with 
the rest, so that the whole forms a solid, compact mass. 
In the middle of this large structure is the nest of the 
animal, « 

The marsupials are as low in the scale of mammalian 
intelligence as they are in that of mammalian structure ; 
80 that, except the above, I have met with no fact con- 
nected with the psychology of this group that is worth 
quoting, except, perhaps, the following, which appears to 
show deliberation and decision on the part of the kangaroou 
Jesse writes : — 

A gentleman who had resided for several years in New 
South Wales related the following circumstance, which he 
assured me he had frequently witne^ed while hunting the kan- 
garoo : it furnishes a strong proof of the affection of that animal 
for her young, even when her own life has been placed in the 
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most imminent danger. He informed me that, when a female 
kangaroo has been hard pressed by dogs, he has seen her, 
while she has been making her bounds, put her fore-paws into 
her pouch, take a young one from it, and then throw it as far 
'On one side as she possibly could out of the way of the dogs. 
But for this manoeuvre her own life and that oPher young one 
would have been sacrificed. By getting rid of the latter she 
has frequently effected her escape, and probably returned after- 
wards to seek for her offspring. 


Cetaceans, 

The following is quoted from Thompson : — 

In 1811, says Mr. Scoresby, one of my harpooners struck a 
sucker, with the ho[)e of leading to the capture of the mother. 
Presently she arose close to the ‘fast boat,* and seizing the 
young one, dragged about 600 feet of line o\it of the boat with 
remarkable force and velocity. Agjvin she rose to the surface, 
darted furiously to and fro, frequently stopped short or suddenly 
changed her direction, and gave every possible intimation of 
^treme agony. For a length of time she continued thus to act, 
though pursued closely by the boats ; and, inspired with coui^^ige 
and resolution by her concern for her young, seemed regardless 
of the dangei*s which surrounded her. At length one of the 
boats approached so near that a Imrpoon was hove at her ; it 
hit, but did not attach itself. A second harpoon was struck, 
but this also failed to penetrate ; but a third was more successful, 
and held. Still she did not attc^mpt to escape, but allowed 
other boats to approach ; so that in a few minutes thi*ee more 
harpoons wire fastened, and in the course of an hour afterwards 
she w^as killed.* 

Mx. Saville Kent communicates an article to ‘Nature’ 
{vol. viii., p. 229) on ‘ Intellect of Porpoises.’ He says : — 

The keeper in charge of these interesting animals is now in 
the habit of summoning them to their meals by the call of a 
whistle ; his approaching footsteps, even, cause great excitement 
in their movements. . . . The curiosity attributed to these 
creatures, as illustrated by the experiences of Mr. Matthew 
Williams, receives ample confirmation from their habits and 
confinement. A new arrival is at once subjected to the most 
importunate attention, and, advancing from familiarity to con- 
* Pas*iont of Animah, p. 164. 
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tempt if disapproved of, soon becomes the object of attack and 
persecution. A few dog-fish {Accmthias and Mastekbs), three or 
four feet long, now fell victims to their tyranny, the porpoises 
seizing them by their taOs, and swimming off with and 
shaking them in a manner scarcely conducive to their comfort 
or dignified appearance, reminding the spectator of a large dog 
worrying a rat. ... On one occasion I witnessed the two 
Cetacea acting evidently in concert against one of these imwieldy 
fish (skates), the latter swimming close to the top of the water, 
and seeking momentary I’espite from its relentless enemies by 
lifting its unfortunate caudal appendage high f^^bove its surface 
• — the peculiar tail of the skate being the object of sport to the 
porpoises, which seized it in their mouths as a convenient handle 
whereby to pull the animal about, and worry it incessantly. 

In a subsequent number of ‘ Nature ’ (vol. ir., p. 42) 
Mr. C. Fox writes : — 

Several years ago a herd of porpoises was scattered by a net 
which I had got made to enclose some of them. . . . The 
whole ^ sculle * was much alarmed, and two were secured. I 
conclude that their companions retained a vivid remembrance 
of the sea-fight, as these Cetacea, although frequent visitants in 
this harbour (Falmouth) previously, and often watched for, 
were not seen in it again for two years or more. 


Horse and Ass, 

The horse is not so intelligent an animal as any of the 
larger Carnivora, while among herbivorous quadrupeds his 
sagacity is greatly exceeded by that of the elepl\{int, and in 
a lesser degree % that of his congener the ass. On the 
other hand, his intelligence is a grade or two above that 
of ]>erhaps any ruminant or other herbivorous quadniped. 

The emotional life of this animal is remarkable, in 
that it appears to admit of undergoing a sudden trans- 
formation in the hands of the ^ horse-tamer.’ The cele- 
brated results obtained by Rarey in this connection have 
since been repeated with more or less success by many 
persons in various parts of the world, and the ‘ method ^ 
appears to be in all cases essentially the same. The un- 
tamed and apparently untamable animal has its fore- 
leg or legs strapped up, is cast on its side and allowed to 
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straggle for a while. It is then subjected to various 
manipulationg, which, without necessarily causing pain, 
make the animal feel its helplessness and the mastery of 
the operator. The extraordinary fact is that, after having 
once felt this, the spirit or emotional life of the animd 
undergoes a complete and sudden change, so that from 
having been ^ wild ’ it becomes ^ tame.’ In some cases 
there are subsequent relapses, but these are easily 
checked. Even the truly ‘ wild ’ horse from the prairie 
admits of being completely subdued in a marvellously 
short time by the Gauchos, who employ an essentially 
similar method, although the struggle is here much 
more fierce and prolonged. ‘ The same may be said of 
the taming of wild elephants, although in this case 
the facts are not nearly so remarkable from a i)sycho« 
logical point of view, seeing that the process of taming is 
so much more slow. 

Another curious emotional feature in the horse is the 
liability of ail the other mental faculties of the animal 
to become abandoned to that of terror. For I think I am 
right in saying that the horse is the only animal which, 
under the influence of fear, loses the possession of every 
other sense in one mad and mastering desire to run. 
With its entire mental life thus overwhelmed by the flood 
of a single emotion, the horse not only loses, as other 
animals lose, ^ presence of mind,’ or a due balance among 
the distinctively intellectual faculties, but even the 
avenues (ff special sense become stopped, so that the wholly 
demented animal may run headlong and at terrific speed 
against a stone wall. I have known a hare come to grief 
in a somewhat similar fashion when hotly pursued by a 
dog ; this, however, was clearly owing to the hare looking 
behind instead of before, in a manner not, under the cir- 
cumstances, unwise ; but, as I have said, there is no animal 
except the horse whose whole psychology is thus liable to 
be completely dominated by a single emotion. 

As for its other emotions, the horse is certainly an 
affectionate animal, pleased at being petted, jealous of 

* See Mr. Dan\ in’s account in Naturalist 9 Vo'ya^e rmnd the W(yrld^ 
pp. 151-2. 
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companionfl receiving favour, greatly enjoying play with 
others of its kind, and also the sport of the hunting-field. 
Lastly, horses exhibit pride in a marked degree, as do also 
mules* Such animals, when well kept, are unmistakably 
pleased with gay trappings, so that ^ in Spain, as a punish- 
ment for disobedience, it is usual to strip the anim^ of its 
gaudy coronal and bells, and to transfer them to another ’ 
^Thompson). 

The memory of the horse is remar^jably good, as 
almost every one must have had occasion to observe who 
has driven one over roads which the animal may have 
only once traversed a long time before. As showing the 
duration of memory I may quote the following letter to 
Mr. Darwin from the Eev. Eowland H. Wedgwood, which 
I find among the MSS. of the former : — 

I want to tell you of an instance of long memory in a 
horse. I have just driven my pony down from London here, 
and though she has not been here for eight years, she re- 
membered her way quite well, and made a bolt for the stables 
where I used to keep her. 

A few instances of the display of intelligence by 
members of the horse tribe may bring this section to a 
close. 

Mr. W. J. Fleming writes me concerning a vicious horse 
he had which, while being groomed, frequently used to 
throw a ball of wood attached to his halter at the groom. 
He did so by flexing his fetlock and jamming^ the ball 
between the pastern and the leg, then throwing the ball 
backwards ‘ with great force.’ 

I myself had a horse which was very clever at slipping 
his halter after he knew that the coachman was in bed. 
He would then draw out the two sticks in the pipe of the 
oat-bin, so as to let all the oats run down from the bin 
above upon the stable floor. Of course he must have 
observed that this was the manner in which the coachman 
obtained the oats, and desiring to obtain them, did what 
he had observed to be required. Similarly, on other oc- 
casions he used to turn the water-tap to obtain a drink, 
and puU the window cord to open the window on hot nights. 
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The anecdote books contain several stories very much 
tJike concerning horses spontaneously visiting blacksmiths’ 
ahops when they require shoeing, or feel their shoes un- 
'Comfortable. The appended account, vouched for as it is 
by a good authority, may be taken as cprrobqrative of these 
stories. I quote the account from ^Nature ’ (May 19, 
1881):— 

The following instance of animal intelligenoe is sent to m 
by Dr. John ]^e, F.R.S., who states that the Mr. William 
Binclair mentioned is respectable and trustworthy. The anec- 
dote is taken from the * Orkney Herald * of May 11 A well- 
authenticated and extraordinary case of the sagacity of the 
Shetland pony has just come under our notice. A year or two 
ago Mr. William Sinclair, pupil-teacher, Holm, imported one 
•of these little animals from Shetland on which to ride to and 
from school, his residence being at a considerable distance from 
the school buildings. Up to that time the animal had been 
unshod, but some time afterwards Mr. Sinclair had it shod by 
Mr. Pratt, the parish blacksmith. The other day Mr. Pratt, 
whose smithy is a long distance from Mr. Sinclair's house, saw 
the pony, without halter or anything upon it, walking up to 
where he was working. Thinking the animal had stray^ from 
home, he drove it o6f, throwing stones after the beast to make 
it run homewards. This had the desired effect for a short 
time ; but Mr. Pratt had only got fairly at work once more 
in the smithy when the pony’s head again made its appearance 
at the door. On proceeding a second time outside to drive the 
pony away, Mr. Pratt, with a blacksmith's instinct, took a look 
at the pony’s feet, when he observed that one of its shoes had 
been lost.^ Having made a shoe he put it on, and then waited 
to see what the animal would do. For a moment it looked at 
the blacksmith as if asking whether he was done, then pawed 
once or twice to see if the newly-shod foot was comfortable, and 
finally gave a pleased neigh, erected its head, and started home- 
wards at a brisk trot. The owner was also exceedingly sur- 
prised to find the animal at home completely shod the same 
evening, and it was only on calling at the smithy some days 
■afterwards that he learnt the full extent of his pony’s sagacity^ 

In ‘Nature,’ also(voL xx., p. 21), Mr. Claypole, of An- 
tioch Cottage, Ohio, writes as follows : — 

A friend of mine is employed on a farm near Toronto, 
Ontario, where a horse, belonging to the wife of the farmer is 
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never required to woik, but is allowed to live the life of a 
gentleiman, for the following reason. Some years ago the lady 
above mentioned fell off a plank bridge into a stream when the 
water was deep. The horse, which was feeding in a field close 
by, ran to the spot, and held her up with his teeth till assist- 
ance arrived, tb^ probably saving her life. Was this reason 
or instinct 1 

Mr. Strickland, also writing to ‘ Nature ’ (vol. xix.,. 
p. 410), says : — 

A mare here liad her first foal when she Was ten or twelve 
years old. She was blind of one eye. The result was, she 
frequently trod upon the foal or knocked it over when it hap- 
pened to be on the blind side of her, in consequence of which 
the foal died when it was three or four months old. The next 
year she had another foal, and we fully expected the result 
would be the same. But no ; from the day it was bom she 
never moved in the stall without looking round to see where 
the foal was, and she never trod upon it or injured it in any 
way. You see that reason did not teach her that she was killing 
her first foal ; her care for the second was the result of memory, 
imagination, and thought after the foal was dead, and before the 
next one was born. The only difference that I can see between 
the reasoning power of men and animals is that the latter is 
applied only to the very limited space of providing for their 
bodily wants, whereas that of men embraces a vast amount of 
other objects besides this. 

Houzeau (vol. ii., p. 207) says that the mules used in 
the tramways at New Orleans prove that they are able to 
count five ; for they have to make five journeys /rom one 
end of the tramway to the other before they are released, 
and they make four of these journeys without showing 
that they expect to be released, but bray at the end of 
the fifth. This observation, however, requires to be con- 
fiirmed, for unless carefully made we must suppose that 
the fact may be due to the mules seeing the ostler wait- 
ing to take them out. 

Mr. Samuel Goodbehere,. solicitor, writes me from 
Birmingham the following instance as having fallen under 
his own observation : — 

We had a Welsh cob pony or Galloway about 14 bands 
high, who was occasionally kept in a shed (in a farmyard). 
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partly closed at the front by a gate which was secured by a bolt 
inside and a drop latch outside. The pony (who was able to put 
his head and neck over the gate, but could not reach the outside 
latch) was constantly found loose in the yard, which was con- 
sidered quite a mystery until it was solved one day by my 
observing the pony first pushing back the inside bolt, and then 
neighing until a donkey, who had the run of the yard and an 
adjoining paddock, came and pushed up the outside latch with 
his nose, thus letting the pony at liberty, when the two 
marched off together. 

The following is the only instance that I have met 
with in any of the horse tribe of that degree of sagacity 
which leads to the intentional concealment of wrong- 
doing. In the case of elephants, dogs, and monkeys we 
find abundant evidence on this head, which therefore 
renders the following instance more antecedently credible, 
and, as it is also narrated on good authority, I do not 
hesitate to quote it. 

Professor Niphon, of Washington University, St. Louis, 
U.S., says : — 

A friend of mine living at Iowa City had a mule, whose 
ingenuity in getting into mischief was more than ordinarily 
remai'kable. This animal had a great liking for the coinj>any 
of an oat-bin, and lost no oppoi'tunity, when the yard gjik^ and 
barn door were open, to secure a mouthful of oats. Finally the 
mule was found in the Viarn in the morning, and for a long time 
it wjis found impossible to discover how ho had come there. 
This went on for some time, until the animal w'as ‘ caught in the 
act.’ It i^as found that he had learned how to open the gate, 
i^eaching over the fence to lift the latch, and that he then 
effectually mystified his masters by turning round and backing 
against it until it was latched. He then proceeded to tlie Imrn 
door, and pulling out the pin which held the door, it swung 
open of its own accord. From the intelligence which this 
animal displayed on many occjisions, I am of the opinion tliat 
had not discovery of his trick prevented, it would soon have 
occurred to him to retrace his steps before daylight, in order to 
avoid the clubbing which the stable boys gave him in the 
morning. It may l>e added that this animal had enjoyed no 
unusual educational advantages, and his owners found it to their 
interest to discourage his intellectual efforts as much as possible.^ 

* Nature^ vol, xx., p. 21. 
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Ruminants. 

Concerning sympathy, Major-Greneral Sir George Le 
Grand Jacob, C.B., <fec., writes me of instances which he 
observed of doe ibexes raising with their heads the bucks 
which he shot, and supporting them during flight. 

A vivid and intelligent class of emotions, in which 
sympathy and rational fear are blended, seem to be ex- 
hibited by cattle in slaughterhouses. Many years ago a 
pamphlet was written upon the subject, and more recently 
Mr. Robert Hamilton, F.C.S., without apparently knowing 
of this previous publication, wrote another pamphlet, con- 
veying precisely similar statements. These are too long 
to quote in exteTiso ; but from a letter which the latter 
gentleman writes to me I may make the following ex- 
tract : — 

The animal witnessing the process of killing, flaying, (fee., 
repeated on one after another of its fellows, gets to comprehend 
to the full extent the dreadful ordeal, and as it mentally grasps 
the meaning of it all, the increasing horror depicted in its con- 
dition can l)e clearly seen. Of course some portray it much 
more vividly than others ; the varying intelligence manifested in 
this respect is only another link which knits them in oneness 
with the human family. 

Pride is well marked in sheep and cattle, as shown by 
the depressing effects produced on a ‘bell-wether’ or 
leading cow by transferring the bell to another ipember of 
the herd ; and it is said that in Switzerland the beasts 
which on show days are provided with garlands, are 
evidently aware of the distinction thus placed upon them. 
With some amount of poetic exaggeration this fact is 
noted by Schiller, who says in ‘ Wilhelm Tell,’ — 

See with what pride your steer his garland wears ; 

He knows himself the leader of the herd ; 

But strip him of it, and he’d die of grief. 

With regard to the general intelligence of ruminants 
I may first quote the following : — 

The sagacity with which the bisons defend themselves 
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against the attack of wolves is admirable. When they scent 
the approach of a drove of these ravenous creatures, the herd 
throws itself into the form of a circle, having the weakest and 
the calves in the middle, and the strongest ranged on the outside ; 
thus presenting an impenetrable front of horns.* 

The buffalo of the Old World manifests sagacity very 
similar. As Sir J. E. Tennent informs us, — 

The temper of the wild buffalo is morose and uncertain ; and 
such is its strength and coumge, that in the Hindu epic of the 
‘ Ramayana ' its\>nslaught is compared with that of the tiger. 
It is never quite safe to approach them if disturbed in their 
pasture, or alarmed from their repose in the shallow lakes. On 
such occasions they hurry into line, draw up in defensive array, 
with a few of the oldest bulls in advance ; and, wheeling in 
circles, their horns clashing with a loud sound as they clank 
them together in their rapid evolutions, they pi’epare for attack : 
but generally, after a menacing display, the herd betake them- 
selves to flight ; then forming again at a safer distance, they 
halt as before, elevating their nostrils, and throwing back their 
heads to take a defiant survey of the intruders.® 

When tamed this animal is used for sporting purjroses 
in a manner which displays the spirit of curiosity of deer, 
hogs, and other animals. Thus, Sir J. E. Tennent con* 
tinues : — 

A bell is attached to its neck, and a box or basket with 
one side open is secui-ely strapped on its back. This at night is 
lighted with flambeaux of wax, and the buffalo la^ariiig it is 
slowly didven into the jungle. The huntsmen with their 
fowling-pietes keep close under the darkened side, and as it 
moves slowly onwards, the wild animals, startle<l by the sound 
and V)Owildercd by the light, steal cautiously towards it in 
8tiif)efied fascination. Even the snake, 1 am assured, will lx? 
attracted by this extraordinary object ; and the leopard, too, falls 
a victim to curiosity.^ 

Livingstone says of the African buffalo, that he has 
known the animal, when pursued by hunters, to ‘ turn 
back to a point a few yards from its own trail, and then 
lie down in a hollow for the hunter to come up,’ — a fact 

‘ Thompson, Pamon* of Animahy p. 308 

* ii^atuTcU Hittory of Ceylon^ p. 64. 

• Ihid.y p. 66. 
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whicli displays a level of intelligence in this animal sur- 
passing that which is met with in most Carnivora.' 

Livingstone also says : — 

It is curious to observe the intelligence of game ; in districts 
where they ai'e much annoyed by fire-arms they keep out on 
the most open spots of country they can find, in order to have 
a widely extendi range of vision, and a man armed is carefully 
shunned. . . . But here, where they are killed by the aiTows 
of the Balonda, they select for safety the densest forest, where 
the arrow cannot be easily shot.^ 

Jesse, who had many opportunities of observing the 
fact, says : — 

I have been much delighted with watching the manner in 
which some of the old bucks in Bushey Park continue to get the 
berries from the fiine thom trees there. They will raise them- 
selves on their hind legs, give a spring, entangle their horns in 
the lower branches of the tree, give them one or two shakes, 
and they will then quietly pick them up.^ 

The same author elsewhere says : — 

Few things, indeed, can show more forcibly the powerful 
instinct which is implanted in animals for their self-preservation 
than the means which they take to avoid danger, I saw an 
instance of this lately in a stag. It had been turned out before 
a pack of hounds, and, when somewhat pressed by them, I ob- 
served it twice to go amongst a flock of sheep, and in both cases 
to double back, evidently, I should imagine, with the intention 
of baffling the pursuit of the dogs. It would thus seem that 
the animal was aware of its being followed by th^ scent, and 
not by sight. If this be the case, it affords another proof that 
animals are possessed of something more than common instinct. 

This author also says that he has ‘ frequently observed 
the buffalo at the Zoological Farm on Kingston Hill ’ 
display the following proof of intelligence. Being of a 
ferocious disposition, a strong iron ring was fixed through 
the septum of his nose, to which a chain about two feet 
long was attached. At the free end of the chain there 
was another ring about four inches in diameter. ‘ In 
grazing the buffalo must have put his feet on this ring, 

* Missionary Tra^els^ p. 328. * Tfnd.^ p. 280. 

* Qteamngs^ &c., vol. i., p. 20. * Tbid,, vol. ii., p. 20. 
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and in raising his head the jerk would have produced 
considerable pain. In order to avoid this the animal has 
the sense to put his horn through the lower ring, and thus 
avoid the inconvenience he is put to. I have seen him 
do this in a very deliberate manner, putting his head on 
one side while he got his horn through the ring, and then 
shaking his head till the ring rested at the bottom of the 
horn.’ ' 

The following is quoted from Mrs. Lee’s ‘ Anecdotes ’ 
(p. 366), and iS rendered credible not only because her 
own observations are generally good, but also because 
we shall subsequently find unquestionable evidence of the 
display of similar intelligence by cats : — 

A goat and her kids frequented a square in which I once lived, 
and were often fed by myself and servants — a circumstance which 
would have made no impression, had I not heard a thumping 
at the hall door, which arose fiom the buttings of the goat when 
the food was not forthcoming, and whose example was followed 
by the two little things. After a time this remained unheeded, 
and, to om* gretit astonishment, one day the aim bell used by 
the tradespeople, the wire of which passed by the side of one of 
the railings, was sounded. The cook answered it, })ut no one 
was there save the goat and kids, with their heads bent down 
towards the kitchen window. It was thought that some boy 
had rung for thorn ; but they were wattdied, and the old goat 
was seen to hook one of her horns into the wire and pull it. 
This is too much like reason to be ascribed to mere instinct. 

P. Wakefield, in his ‘ Instinct Displayed,’ ^ gives two 
separate cases of an intelligent mancBuvre performed by 
goats. On both occasions two goats met on a ridge of 
rock with a precipice on each side, and too narrow to 
admit of their passing one another. One of these cases 
occurred on the ramparts of Plymouth Citadel, and was 
witnessed by ‘ many persons ; ’ the other took place at 
Ardenglass, in Ireland. ‘ In both these instances the 
animals looked at each other for some time, as if they 
were considering their situation, and deliberating what 
was best to be done in the emergency.’ In each case one 
of the goats then ‘knelt down with great caution, and 


pp. 226-7. 


* Pp. 66 and 97. 
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crouched as close as it could lie, when the other walked 
over its back.’ This manoeuvre on the part of goats has 
also been recorded by other writers, and is not so incre- 
dible as it may at first sight appear, if we remember that 
in their wild ^tate these animals must not unfrequently 
find themselves in this predicament. 

Mr. W. Forster, writing from Australia, gives me the 
following account of the intelligence of a bull : — 

A rather tame bull, bred of a milch cow, ’ised to puzzle me 
by being found inside a paddock used for cultivation, and en- 
closed by a two-railed fence, of which the lower rail was unu- 
sually high. At last I saw the animal lie down close to the 
fence, and roll over on his back, with four legs in the air, by 
which proceeding he was inside the paddock. I never knew 
another beast perform this feat; and although it must have been 
often done in the presence of a number of cows, not one of them 
ever imitated it, though they would all have unquestionably 
followed the bull through an opening in the fence, or by the 
slip-rails. 

Mr. Gr. S. Erb, writing from Salt Lake City, gives me 
an interesting account of the sagacity displayed by the wild 
deer of the United States in avoiding gun-traps, which, 
except for the cutting of the string, to which the teeth of 
the animal are not so well adapted, is strikingly similar 
to the sagacity which we shall see to be displayed in this 
respect by sundry species of Carnivora. He says : — 

My method was this : I would fell or cut down a maple tree, 
the top of which they are very partial to ; and aa rhe ground 
was invariably covered with snow to the depth of 12 inches, 
food was scarce, and the deer would come and browse, probably 
from hearing the tree fall. I would place a loaded gun 20 feet 
from the top of the tree at which it was pointing ; I would 
attach a line the size of an ordinary fish-line to a lever that 
pressed against the trigger ; the other end of the line I would 
faaten to the tree-top. By this means the deer could not pass 
between the tree and the gun without getting shot, or at least 
shot at ; but I never succeeded in killing one when my line was 
as large as a fish -line, i.e. about one-sixteenth of an inch in thick- 
ness. Commencing at the body of the tree on one side, the deer 
would eat all the tops to within 12 inches of the line, and then 
go around the gun and eat all on the other side, never touching 
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the line. I tried this at least sixty times, always with the same 
result. Then I took a black linen thread, and had no difl&* 
culty in killing them, as it was so small and black that they 
could not distinguish it. 

Pigs. 

There can be no doubt that pigs exhibit a degree of 
intelligence which falls short only of that of the most 
intelligent Carnivora. The tricks taught the so-called 
‘ learned pigs ’ ^ould alone suffice to show this ; while the 
marvellous skill with wliich swine sometimes open latches 
and fastenings of gates, &c., is only equalled by that of 
the cat. The following account of pigs in their wild 
state shows that they manifest the same kind of sagacious 
co-operation in facing an enemy as that which we have 
just seen to be manifested by the bison and the buffalo, 
although here it seems to be displayed in a manner still 
more organised ; — 

Wild swine associate in herds and defend themselves in com- 
mon. Green relates that in the wilds of Yermont a person fell in 
with a large herd in a state of extraordinary restlessness ; they 
had formed a circle with their heads outwards, and the young 
ones placed in the middle. A wolf was using every artitice to 
snap one, and on his return he found the herd scattered, but the 
wolf was dead and completely ripped up. Schmarda recounts 
an almost similar encounter between a herd of tame swine and 
a wolf, which he witnessed on the military positions of Croatia. 
He says that the swine, seeing two wolves, formed themselves 
into a wed^e, and approached the wolves slowly, grunting and 
erecting theii* bristles. One wolf fled, but the other leaf)ed 
on to the trunk of a tree. As soon as the swine reached it 
they surrounded it with one accord, when, suddenly and instan- 
taneously, as the wolf attempted to leap over them, they got 
him down and destroyed him in a moment.* 

In Bingley’s ‘ Memoirs of British Quadmpeds ’ (page 
452) there is an account drawn up at his request by 
Sir Henry Mildmay, concerning the docility of the pig. 
The Toomer brothers were King’s keepers in the New 
Forest, and they conceived the idea of training a sow to 
point game. This they succeeded in doing within a fort- 


Thompson, PagsUms of Aniitials^ p. 308. 
z 2 
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night, and in a few more weeks it also learnt to retrieve. 
Her scent was exceedingly good, and she stood well at par- 
tridges, black game, pheasants, snipes, and rabbits, but 
never pointed hares. She was more useful than a dog, 
and afterwards became the property of Sir Henry Mild- 
may. According to Youatt,* Colonel Thornton also had a 
sow similarly trained. The same author says that a sow 
belonging to Mr. Craven had a litter of pigs, one of which, 
when old enough, was taken and roasted, then a second 
and a third. These were necessarily taken when the 
mother returned in the evening from the woods for supper. 
But the next time she came she was alone, and, ‘ as her 
owners were anxious to know what was become of her 
brood, she was watched on the following evening, and 
observed driving back her pigs at the extremity of the 
wood, with much earnest grunting, while she went off to 
the house, leaving them to wait for her return. It was 
evident that she had noticed the diminution of her family, 
and had adopted this method to save those that re- 
mained.’ ^ 

Mr. Stephen Harding sends me the following as an 
observation of his own : — 

On the 15th ult. (Nov. 1879) I saw an intelligent sow pig 
about twelve months old, running in an orchard, going to a young 
apple tree and shaking it, pricking up her ears at the same 
time, as if to listen to hear the apples fall. She then picked 
the apples up and ate them. After they were all down she 
shook the tree again and listened, but as there w^^’e no more 
to fall she went away. 

The proverbial indifference to dirt attributed to the 
pig seems scarcely to be justified ; the worst that can be 
said is that the animal prefers cool mud to dry heat, and 
the filth which swine often exhibit in their sty is the 
fault of the farmers rather than of the animals. Or, 
to quote from Thompson’s ‘ Passions,’ — 

A washed sow in the hot season of our temperate climate, 
and in almost every season of such a climate as that of Pales- 
tine, * retujms to her wallowing in the mire ’ simply because 
she feels scorched, and blistered, and sickened under the ardent 

* On the 17. > Ibid. 
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sunshine ; and hence, when she receives from man the aid which 
is due to her as a domesticated animal, she demands not dirt 
all the year through, nor any day at all, but shade in summer, 
shelter in winter, and a clean, dry bed in every season. 

Cheiroptera, 

Mr. Bates says of bats ; ‘ The fact of their sucking the 
blood of persons sleeping is now well established ; but it 
is only a few p^sons who are subject to this bloodletting. 
. . . I am inclined to think many different kinds of 
bats have this propensity’ (‘Nat. on Amaz.,’ p. 91). 
The particular species of bat, however, which has been 
most universally accredited with this habit, viz., the vam- 
pire, is perfectly harmless. 

Mr. Gr. Clark (‘A Brief Notice of the Fauna of 
Mauritius ’) gives an account of the intelligence dis- 
played by a tame bat (IHeropus vulgaris). As soon as its 
master came into the room, it welcomed him witli cries ; 
and if not at once taken up to be petted, it climbed up 
his dress, rubbed its head against him, and licked his hands. 
If Mr. Clark took anything in his hand, the bat would care- 
fully examine it by sight and smell, and when he sat down 
the bat would hang upon the back of his chair, following 
all his movements with its eyes. 


Carnivora. 

• 

I shall here run together a few facts relating to the 
intelligence of carnivorous animals other than those to be 
considered in subsequent chapters. 

Seals , — In their wild state these animals have not 
much opportunity for the display of intelligence; but 
when tamed it is seen that the latter is considenible. 
They are then affectionate animals, liking to be petted, 
and showing attachment to their homes. The most 
remarkable species of the order from a psychological point 
of view are the so-called Pinnipeds, whose habits during 
the breeding season are so peculiar that I think it is 
worth while to quote the best account that has hitherto 
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been published on the subject. This is the elaborate 
work of Mr. Joel Asaph Allen : * — 

From the time of the first arrivals in May up to the Ist of 
June, as late as the middle of this month if the weather be 
clear, is an interval in which everything seems quiet ; very few 
seals are added to the pioneers. By the Ist of June, however, or 
thereabouts, the foggy, humid weather of summer sets in, and 
with it the bull-seals come up by hundreds and thousands, and 
locate themselves in advantageous positions for the reception 
of the females, which are from three weeks €b a month later, 
as a rule. The labour of locating and maintaining a position 
in the rookery is really a serious business for those bulls which 
come in last, and for those that occupy the water-line, frecjuentlj 
resulting in death from severe wounds in combat sustained. It 
appears to be a well* understood principle among the able-bodied 
bulls that each one shall remain undisturbed on his ground, 
which is usually about ten feet square, provided he is strong 
enough to hold it against all comers; for the crowding in of fresh 
bulls often causes the removal of those who, though equally able- 
bodied at first, have exhausted themselves by %hting earlier, 
and are driven by the fresher animals back further and higher 
up on the rookery. Some of these bulls show wonderful 
strength and courage. I have marked one veteran, who was 
among the first to take up his position, and that one on the 
water-line, when at least fifty or sixty desperate battles were 
fought victoriously by him with nearly as many different seals 
who coveted his position ; and when the fighting season was 
over (after the cows have mostly all hauled up) I saw him 
covered with scars and gashes, raw and bloody, an eye gouged 
out, but holding it bravely over his harem of fifteen or twenty 
cows, all huddled together on the same spot he had first chosen. 
The fighting is mostly or entirely done with the mouth, the 
opponents seizing each other with the teeth and clenching 
the jaws ; nothing but sheer strength can shake them loose, and 
that effort almost always leaves an ugly wound, the shaip canines 
tearing out deep gutters in the skm and blubber, or shredding 
the flippers into ribbon-strips. They usually approach each 
other with averted heads and a great many false passes before 
either one or the other takes the initiative by gripping ; the 
heads are darted out and back as quick as flash, their hoarse 
roaring and shrill piping whistle never ceases, while their fat 

* Hiittory of the North American Pinnipeds. The quotations are 
taken from pp. 348 to 361. 
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bodies writhe and swell with exertion and roge, fur flying in ah* 
and blood streaming down — all combined make a picture fierce 
and savage enough, and, from its great novelty, exceedingly 
strange at first sight. In these battles the parties are always 
distinct, the offensive and the defensive ; if the latter proves the 
weaker he withdraws fi'om the position occupied*, and is never 
followed by his conquei-or, who complacently throws up one of 
his hind flippers, fans himself, as it were, to cool himself from 
the heat of the conflict, uttering a peculiar chuckle of satisfac- 
tion and contempt, with a sharp eye open for the next covetous 
bull or ' sea-catch ’ (native name for the bulls on the rookeries, 
especially those which are able to maintain their position). 

« ^ » 4 ^ 

All the bulls, from the very first, that have been able to hold 
their positions have not left them for an instant, night or day; 
nor do they do so until the end of the rutting season, which 
subsides entii*ely lietwecn the 1st and 10th of August, l>eginning 
shortly after the coming of the cows in June. Of necessity, 
therefore, this c^iuses them to fast, to abstain entirely fi’om food 
of any kind, or water for at least three months ; and a few oi’ 
them stay four months Ixjfore going into the water for the first 
time after hauling up in May. This alone is remarkable 
enough, but it is simply wonderful when we come to associate 
the condition with unceasing activity, restlessnass, and duty de- 
volved upon the bulls as heads and fathers of large families. 
They do not stagnate like bears in wives ; it is evidently 
accomplished or due to the absorption of their own fat, with 
which they are so libei-ally supplied when they take their posi- 
tions on the breeding-ground, and which gradually diminishes 
while they remain on it. 

* ♦ # * « # 

They are noticed and received by the bulls on the water-line 
station with much attention ; they ai*e alternately coaxed and 
urged up on the rocks, and are immediately under the most 
jealous supervision ; but owing to the covetous and ambitious 
nature of the bulls which occupy the stations reaching some way 
back from the water-line, the little cows have a rough-and' 
tumble time of it when they begin to arrive in small numbers 
at first ; for no sooner is the pretty animal fairly established on 
the station of bull No. 1 who h^ installed her there, than he 
perhaps sees another one of her style down in the water from 
which she has just come, and in obedience to his polygamous 
feeling, he devotes himself anew to coaxing the later arrival in 
the same winning manner so successful in her case, when bull 
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No, 2, seeing bull No. 1 off his guard, reaches out his 
long strong neck, and picks the unhappy but passive creature 
up by the scruff of hers, just as a cat does a kitten, and deposits 
her on his seraglio-ground ; then bulls Nos. 3, 4, 5, and 
so on in the vicinity, seeing this high-handed operation, all assail 
one another, and especially bull No. 2, and have a tremen- 
dous fight perhaps for half a minute or so ; and during this- 
commotion the cow is generally moved or moves farther back 
from the water two or three stations more, where, when all gets 
quiet, she usually remains in peace. Her late lord and master, not 
having the exposure to such diverting temptation as had her 
first, gives her such care that she not only is unable to leave 
did she wish, but no other bull can seize upon her. This is only 
one instance of the many different- trials and tribulations which 
both parties on the rookery subject themselves to before the 
harems are filled. Far back, fifteen or twenty stations deep 
from the water-hne sometimes, but generally not more than, on 
an average, ten or fifteen, the cows crowd in at the close of the 
season for arriving, July 10 to 14, and then they are able 
to go about pretty much as they please, for the bulls have 
become greatly enfeebled by this constant fighting and excite- 
ment during the past two months, and are quite content with 
even only one or two partners. 

#«««#* 

I have found it difficult to ascertain the average number of 
cows to one bull on the rookery, but I think it will be nearly 
correct to assign to each male from twelve to fifteen females 
occupying the stations nearest the watei', those back in the rear 
from five to nine. I have counted forty-five cows all under the 
charge of one bull, which had them penned up on a flat table- 
rock near Kestaire Point ; the bull was enabled to do this quite * 
easily, as there was but one way to go to or come from this J' 
semglio, and on this path the old Turk took his stand and/ 
guarded it well. At the i*ear of all these rookeries there is 
always a large number of able-bodied bulls, who wait patiently, 
but in vain, for families, most of them having had to fight aa 
desperately for the privilege of being there as any of their more 
fortunately located neighbours, who are nearer the water than 
themselves; but the cows do not like to be in any outside 
position, when they are not in close company lying most quiet 
and content in the largest harems ; and these large families pack 
the surface of the ground so thickly that there is hardly moving 
or turning room until the females cease to come up from the sea ; 
but the inaction on the part of the bulls in the rear during the 



nitting vseason only sei^vee to qualify them to move into the places 
vacated by those males who are obliged to leave from exhaus- 
tion, or to take the position of fearless and jealous protectors for 
the young pups in the fall. The coui^e with which the fur- 
seal holds his position as the head and guardian of a family is 
of the very highest order compared with that of other animals. I 
have repeatedly tried to drive them when they have fairly estab- 
lished themselves, and have almost always failed, using every 
stone at my command, making all the noise I could, and finally, 
to put their courage to the full test, I walked up to within twenty 
feet of a bull at "^e rear and extreme end of Tolstoi Rookery, 
who had four cows in charge, and commenced with my double- 
baiTelled breech-loading shot-gun to pepper him all over with 
mustard-seed or dust-shot. His bearing in spite of the noise, 
smell of powder, and pain, did not change in the least from the 
usual attitude of determined defence which nearly all the bulls 
assume when attacked with showers of stones and noise ; he 
would dart out right and left and ctitch the cows which timidly 
attempted to run after each report, fling and drag them back 
to their places ; then, stretching up to his full height, look me 
directly and defiantly in the face, roaring and spitting most 
vehemently. The cows, however, soon got away from him, but 
he still stood his ground, making little charges on me of ten or 
fifteen feet in a succession of gallops or lunges, spitting furiously 
and then retreating to the old position, back of which he would 
not go, fully resolved to hold his own or die in the attempt. 

This courage is all the more noteworthy ffom the fact that, 
in regjird to man, it is invariably of a defensive character. The 
seal, if it makes you turn when you attack it, never follows 
you much farther than the boundary of its station, and no aggra- 
vation wilUcompel it to become offensive, as far as I have been 
able to observe. 


The apathy with which the young are treated by the old on 
the breeding-grounds is somewhat strange. I have never seen 
a cow caress or fondle her offspring, and should it stray but a 
short distance from the harem, it can be picked up and killed 
before the mother’s eyes, without causing her to show the 
slightest concern. The same indifference is exhibited by the 
bidl to all that takes place outside of the boundary of his 
seraglio. While the pups are, however, within the limits of his 
harem-ground he is a je^ous and fearless protector ; but if the 
little animals pass beyond this boundary, then they may be 
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carried off without the slightest attention in their behalf from 
their guardian. 

Early in August (8th) the pups that are nearest the water on 
the rookeries essay swimming, but make slow and clumsy pro- 
gress, floundering about, when over head in depth, in the most 
awkward manner, thrashing the water with their fore-flippers, 
not using the hinder ones. In a few seconds, or a minute at the 
most, the youngest is so wary that he crawls out upon the rocks 
or beach, and immediately takes a recuperative nap, repeating 
the lesson as quick as he awakes and is resteff. They soon get 
familiar with the water and delight in it, swimming in endless 
evolutions, twisting, turning, diving ; and when exhausted, they 
draw up on the beach again, shake themselves as young dogs 
do, either going to sleep on the spot, or having a lazy frolic 
among themselves. 

In this matter of learning to swim, I have not seen any 
* driving * of the young pups into the water by the old in order 
to teach them this process, as has been affirmed by writers on 
the subject of seal life. 

Otter , — The fact that otters admit of being taught to 
catch fish and bring them to their masters, shows no 
small degree of docility on the part of these animals. ^ I 
have seen,’ says Dr. Goldsmith, ‘ an otter go to a gentle- 
man’s pond at word of command, drive the fish into a 
corner, and, seizing upon the largest of the whole, bring 
it off in his mouth to his master.’ And several other cases 
of the same kind are given by Bingley.' 

Weasel , — ^ Mdlle. de Faister described her tame weasel 
to Buffon as playing with her fingers like a kitten, jump- 
ing on her head and neck ; and if she presented her hands 
at the distance of three feet, it jumped into them without 
ever missing. It distinguished her voice amidst twenty 
people, and sprang over everybody to get at her. She found 
it impossible to open a drawer or a box, or even to look 
at a paper, without his examining it also. If she took up 
a paper or book, and looked attentively at it, the weasel 
immediately ran upon her hand, and surveyed with an in- 
quisitive air whatever she happened to hold.’ ^ 

* Animal Biography^ vol. iii,, pp. 301-2. 

* Thompson, Passiom in Animah, p. 337. 
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Polecat . — Professor Alison, in his article on ‘ Instinct,^ 
in Todd’s ‘ Cyclopaedia of Anatomy,’ quotes the following ac- 
count from the ‘ Magazine of Natural History ’ (vol. iv., p, 
206) touching a remarkable instinct manifested by polecats. 

‘ I dug out five young polecats, comfortably embedded in 
dry, withered grass ; and in a side hole, of proper dimen- 
sions for such a larder, I picked out forty large frogs and 
two toads, all alive, but merely capable of sprawling a little. 
On examination, I found that the whole number, toads and 
all, had been pu^osely and dexterously bitten through the 
brain.’ The analogy of this instinct to that which has 
already been mentioned as having been much more re- 
cently observed by M. Fabre in the sphex insect is 
noteworthy. 

Ferret . — I once kept a ferret as a domestic pet. He 
was a very large specimen, and my sister taught him a 
number of tricks, such as begging for food (which he did 
quite as well and patiently as any terrier), leaping over 
sticks, &c. He became a very affectionate animal, delight/- 
ing much in being petted, and following like a dog when 
taken out for walk. He w^ould, however, only follow those 
persons whom he well knew. That his memory was ex- 
ceedingly good was showm by the fact that after an ab- 
sence of many months, dming which he was never required 
to beg, or to perform any of his tricks, he went through all 
his paces perfectly the first time that we again tried him. 

I strongly suspect that ferrets dream, as I have fre- 
quently saen them when fast asleep moving their noses and 
twitching their claws as if in pursuit of rabbits. Another 
fact I may mention as bearing on the intelligence of these 
animals. On one occasion, while ferreting rabbits, I lost 
the ferret about a mile away from home. Some days 
afterwards the animal returned to his home. Similar cases 
have been communicated to me by several sporting friends, 
but certainly the return of a ferret under such circum- 
stances is the exception, and not the rule. 

Wolverine . — Amazing tales are told concerning the 
intelligence of this animal, which for the most part are 
certainly exaggerations. Still there is no doubt that the 
creature does display a degree of sagacious cunning unsur- 
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passed, if not unequalled, in the animal kingdom. This 
may be shown by the two following quotations from the 
statements of trustworthy writers. The first is a letter 
kindly sent me by Dr. J. Kae, F.E.S., in reply to my 
request for information concerning the intelligence of this 
animal : — 

The narratives of most travellers in America tell wonderful 
stories of the glutton or wolverine, but I do not know that any 
of my experiences of this extremely acute animal indicate what 
I call reasoning powers. They are very suspicious, and can 
seldom or never be taken with poisoned bait, trap, or gun. The 
poisoned baits are usually found broken up, but not eaten by 
them ; traps are destroyed or entered, but not where the trapper 
desired; and guns, except when concealed after the Eskimo 
fashion by a covering of snow, are avoided. 

In 1853, on the Arctic coast, when about to change our 
domicile from a tent to the wanner snow hut, my man had 
carried over about 100 lbs. or more of fine venison steaks to 
the snow houses about a quarter of a mile from our tents ; and 
as there were at the time no traces either of foxes, wolves, or 
wolverines about, the meat was placed overnight in one of the 
huts, and the door left open. During the night two wolverines 
came, but, evidently dreading some trap or danger in the open 
door, would not enter that way, but cut a hole for themselves 
through the wall of the snow hut, and carried off all our fine 
steaks, a considemble quantity of which was picked up close 
to our house when the thaw took place in the spiing, it having 
been hid in the snow, but completely spoilt for use, by a well- 
known filthy habit. 

Dr. Eae has also drawn my attention to the following 
account contained in the Miscellaneous Publications of the 
Geological Survey of the United States.^ The writer of 
this account is Captain Elliot Cones 

To the trapper the wolverines are equally annoying. When 
they have discovered a line of marten traps they will never 
abandon the road, and must be killed before the trapping can 
be successfully carried on. Beginning at one end, they proceed 
fix)m trap to trap along the whole line, pulling them succes- 
sively to pieces, and taking out the baits from behind. When 
they can eat no more, they continue to steal the baits and cache 

* Vol. viii., Washington, 1877 : *A Monograph of the North Ameri- 
can MustelidcB* 
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them. If hungry they may devour two or three of the martens 
they find captur^, the remainder being carried off and hidden 
in the snow at a considerable distance. The work of demoli- 
tion goes on as fast as the traps can be renewed. 

The propensity to steal end hide things is one of the strong- 
est traits of the wolverine. To such an extent is it developed 
that the animal will often secrete articles of no possible use to 
itself. Besides the wanton destruction of marten traps, it will 
carry off the sticks and hide them at a distance, apparently 
in sheer malice. Mr. Ross, in the article above quoted, has 
given an amusing instance of the extreme of this proj^ensity. 
The desire for accumulating property seems so deeply implanted 
in this animal, that, like tame ravens, it does not appear to wire 
much what it steals so that it can exercise its favourite propen- 
sity to commit mischief. An instance occurred within my own 
knowledge, in which a hunter and his family having left their 
lodge unguarded during their absence, on thoii* return found 
it completely gutted — the walls were there, but nothing else. 
Blankets, guns, kettles, axes, cans, knives, and all the other 
paraphernalia of a ti-apper’s tent had vanished, and the tracks 
left by the beast showed who bad been the thief. The family 
set to work, and by carefully following up all his paths re- 
covered, with some trifling exceptions, the whole of the lost 
property. 

« « 4 ^ « « 

At Peel’s River, on one occasion, a very old carcajou dis- 
covered my marten road, on which I had nearly a hundred and 
fifty traps. I was in the habit of visiting the line about once a 
fortnight, but the boast fell into the way of coming oftener 
than I did, to my great annoyance and vexation. I deter- 
mined to put a stop to his thieving and his life together, cost 
what it might. So I made six strong traps at as many different 
points, and also set three steel traps. For three weeks I tried 
my best to catch the beast without success ; and my worst 
enemy would allow that 1 am no green hand in these matters. 
The animal carefully avoided the traps set for his own benefit, 
and seemed to be tiing more delight than ever in demolishing 
my marten traps and eating the martens, scattering the poles 
in every direction, and caching what baits or maitens he did 
not devour on the spot. As we had no poison in those days, I 
next set a gun on the bank of a little lake. The gun was con- 
cealed in some low bushes, but the bait was so placed that the 
carcajou must see it on his way up the bank. I blockaded my 
path to the gun with a small pine tree, which completely hid 
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it. On my first visit afterwards I found tliat the beast had 
gone up to the bait and smelled it, but had left it untouched. 
He had next pulled up the pine tree that blocked the path, and 
gone around the gun and cut the line which connected the bait 
with the trigger, just behind the muzzle. Then he had gone back 
and pulled the bait away, and carried it out on the lake, where he 
lay down and devoured it at his leisure. There I found my string. 
I could scarcely believe that all this had been done designedly, for 
it seemed that faculties fuUy on a par with human reason would 
be required for such an exploit if done intentionally. I there- 
fore rearranged things, tying the string where it had been 
bitten. But the result was exactly the same for three succes- 
sive occasions, as I could plainly see by the footprints ; and 
what is most singular of all, each time the brute was careful to 
cut the line a little back of where it had been tied before, as if 
actually reasoning with himself that even the knots might be 
some new device of mine, and therefore a source of hidden 
danger he would prudently avoid. I came to the conclusion 
that that carcajou ought to live, as he must be something at 
least human, if not worse. I gave it up, and abandoned tht 
road for a period. 

# « 

With so much for the tricks and the manners of the beast 
behind our backs, roaming at will in his vast solitudes, what of 
his actions in the presence of man 1 It is said that if one only 
stands still, even in full view of an approaching carcajou, he 
will come within fifty or sixty yards, provided he be to wind- 
ward, before he takes the alarm. Even then, if he be not 
warned by sense of smell, he seems in doubt, and will gaze 
earnestly several times before he finally concludes to take him- 
self off. On these and similar occasions he has^ a singular 
habit — one not shared, so far as I am aware, by any other beast 
whatever. He sits on his haunches and shades his eyes with one of 
his fore-paws, just as a human being would do in scrutinising a 
dim or distant object. The carcajou, then, in addition to his 
other and varied accomplishments, is a perfect sceptic — to use 
this word* in its original signification. A sceptic, with the 
Greeks, was simply one who would shade his eyes to see more 
clearly. 

Bears . — There is no doubt that the int-elligence of 
these animals stands very high in the psychological scale, 
although the actual instances which I have met of the 
display of their intelligence are few. The tricks which 
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are taught performing bears do not count for much as 
proof of high sagacity, as they for the most part consist 
in teaching the animals to assume unnatur^ positions, 
or display grotesque antics — performances which speak 
indeed for the general docility of the creatures, but 
scarcely for their high intelligence. Still even here it is 
worth while to remark that all species of bears would pro- 
bably not lend themselves to this kind of education, for 
the emotional temperament manifested by the different 
species is unquestionably diverse. Thus, making all 
allowances for exaggeration, it seems certain that the 
grizzly bear displays a courage and ferocity which are 
foreign to the disposition of the brown bear, and indeed 
to that of most other animals. The polar bear likewise 
displays much bravery under the influence of hunger or 
maternal feeling, although under other circumstances it 
usually deems discretion the better part of valour. The 
following incident displays considerable intelligence on 
the part of this animal. 

Scoresby, in his ‘ Account of the Arctic Regions,’ gives 
the instance to which I allude : — 

The animal with two cubs w as being pursued by a party of 
sailoi*s over an ice-field. She urged her young to an increase 
of speed by running before them, turning round, and manifest- 
ing, by a j^eculiar action and voice, her anxiety for their pro- 
gress ; but finding that her pursuers were gaining upon them, 
she earned, or pushed, or pitched them alternately forward, 
until she e^cted their escape. In throwing them before her, 
the little creatures placed themselves across her path to receive 
the impulse ; and when projected some yards in advance, they 
ran onwards until she overtook them, when they alternately 
iidjusted themselves for a second throw. 

As the polar bear is not exposed toany enemies except 
man, this method of escaping ivS not likely to be instinc- 
tive, but was probably an intelligent adaptation to the 
particular circumstances of the case. 

Mr. S. J. Hutchinson writes me as follows with regard 
to this same species : — 

One Simday , at the ‘ Zoo,’ some one threw a bun to the bears, 
but it fell in the water in that quadrant-shaped pond you will 
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remember. The bun fell just at the angle, and the bear seemed 
disinclined to enter the water, but stood on the edge of the 
pond, and commenced stirring the water with its paw, so that 
it established a sort of rotatory current, which eventually 
brought the bun within reach, ^^en one leg got tired it used 
the other, but in the same direction. I watched the whole per- 
formance with the greatest interest myself. 

In corroboration of this most remarkable observation 
I quote the following from Mr. Darwin’s ‘ Descent of Man ’ 
(p. 76), which is so precisely similar, tliat-<-he fact of bears 
reaching the high level of intelligence which the fact 
implies can scarcely be doubted. ‘ A well-known ento- 
mologist, Mr. Westropp, informs me that he observed in 
Vienna a bear deliberately making with his paw a current 
in some water which was close to the bars of his cage, so 
as to draw a piece of floating bread within his reach.’ 
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RODENTS. 

% 

The rodents, psychologically considered, are, of all orders 
in the animal Idngdom, most remarkable for the differ- 
ences presented by constituent species. For while the 
group contains many animals, such as the guinea-i)ig, 
whose instincts and intelligence cannot be said to rise 
above the lowest level that obtains among mammalian 
forms, it also contains other animals with instincts as 
remarkable as those of the stjuirrel, intelligence as con- 
siderable as that of the rat, and a psychological develoj)- 
ment as unique as that of the beaver. In no other group 
of animals do we meet with nearly so striking an exempli- 
fication of the truth that zookgical or structural affinity 
is only related in a most loose and general way to psycho- 
logical or menhal similarity. Up to a certain point, 
however, even here we me(*t with an exemplification of 
what I may call a complementary truth, namely, that 
similarity of organisation and environment is in a general 
way relatej to similarity of instincts (though not neces- 
sarily of intelligence). This is obviously the case with 
the habit from which the order takes its name ; for 
whether the instinct of gnawing is here the cause or the 
result of peculku* organisation, the instinct is unquestion- 
ably correlated with the peculiarity. And similarly, though 
less obviously, is this the case with the instinct of storing 
food for winter consumption, which is more prevalent 
among the rodents than in any other order of mammals — 
rats, noice, squirrels, harvesters, beavers, &c., all mani- 
festing it with remarkable vigour and persistency. Here 
we probably have a case of similar organisation and en- 
vironment determining the same instinct ; for the latter 

A A 
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is not of sufficiently general occurrence among all species 
of rodents to allow us to suppose that the species in which 
it does occur have derived it from a common ancestry. 

Rabbit. 

Rabbits are somewhat stupid animals, exhibiting but 
small resources under novel circumstances, although in- 
heriting several clever instincts, such as that of rapidly 
deciding upon the alternative of flight or crouching, 
which is usually done with the best judgment. I have, 
however, often observed that the animal does not seem to 
have sense enough to regard the colour of the surface on 
which it crouches, so that if this happens to be inappro- 
priate, the rabbit may become conspicuous, and so its 
crouching a source of danger. I have been particularly 
struck with the fact that black rabbits inherit the crouch- 
ing instinct as strongly as do normally coloured ones, with 
the effect of rendering themselves highly conspicuous. This 
shows that the instinct is not necessarily correlated with 
the colour which alone renders the instinct useful, but 
that both have developed simultaneously and indepen- 
dently, and by natural selection. The hict also shows that 
the crouching of rabbits is purely instinctive, and not due 
to any conscious process of comparing their own colour 
with that of the surfaces on which they crouch. No 
doubt the instinct began and was developed by natural 
selection placing a premium upon the better judgment of 
those individuals which know when best to seek safety in 
flight and when by crouching- protective colouring being 
added at the same time by the same agency. 

Another fact, which every one who shoots must have 
observed, goes to show the stupidity of rabbits, or their 
inability to learn by experience. When alarmed they run 
for their burrows, and when they reach them, instead of 
entering they very frequently squat down to watch the 
enemy. Now, although they well know the distance at 
which it is safe to allow a man wdth a gun to approach, 
excess of curiosity, or a mistaken feeling of security in 
being so near their homes, induces the animals to allow a 
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man to approach within easy shooting distance. Yet that in 
other respects rabbits can learn much by experience must 
be evident to all who are accustomed to shoot with ferrets. 
From burrows which have not been much ferreted, rabbits 
will bolt soon after the ferret is put in ; but this is not 
the case where rabbits have had previous experience of the 
association between ferrets and sportsmen. Eather than 
bolt under such circumstances, and so face the known 
danger of the waiting gun, rabbits will often allow them- 
selves to be toi% with the ferrets’ claws and mutilated by 
their teeth. This is the case, no matter how silently the 
sportsmen may conduct their operations ; tlie mere fact 
of a ferret entering their bmrows seems to be enough to 
assure the rabbits that sportsmen are wnitiiig outside.^ 

In its emotions the rabbit is for the most part a very 
timid animal, although the males fight 8ev(*rely with one 
another — having more strongly developt^d than any other 
animal the strange but effectual instinct of castrating 
their rivals. Moreover, even against other animals, rabbits 
will, when compelled to do so, stand upon the defensive. 
To show this I may ([uote a letter which several years ago 
I published in ‘Nature : ’ 

I have occasion just now to k(‘ep over thirty Himalayan 
rabbits in an outhouse. A short time ago it was observed that 
some of these rabbits had l3e(in attacked and slightly bitten by 
rats. Next day the person who feeds the rabbits observed, 
upon entering the outhouse, that nearly all the inmates were 
congregate^ in one cornei* ; and upon going to ascertain the 
cjiuse, found one rat dead, and another so much injured tluit it 
could scarcely run. Rjth rats were of an unusually large size, 
and their bodies were much mangled by the rabbits’ teeth. 

I never l>efore knew that domestic rabbits would fight with 
any Ciirnivorous antagonist. That wild rabbits never do so 1 
infer from having several times seen feiTets turn out from the 
most, crowded burrow in a warren young stoats and weasels 
not more than four inches long. 

' It is particularly remarkable that if under these circumstances a 
rabbit bolts and, seeing the sixjrtsman, doubles back into its burrow, 
being then certain that the sportsman is waiting, it will usually allow 
itself to be slowly and painfully killed by the ferret rather than bolt a 
second time, This is remarkable because it proves the strength of an 
abiding image or idea in the mind of ihe animal. 

A, A 2 
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It is evident that the show-fight instinct cannot have been 
developed in Himalayan rabbits by means of natural selection, 
but it is no less evident that if it ever arose in wild rabbits it 
would bo preserved and intensified by such means. 

The following observation of my own on a previously 
uniK)ticed instinct displayed by wild rabbits is, I think, of 
sufficient interest to render. Most people are aware that 
if a rabbit is shot near the mouth of its burrow, the 
animal will employ the last remnant of its life in struggling 
into it. Having several times observed that wounded 
rabbits which had thus escaped appeared again several 
days afterwards above ground, lying dead a few feet from 
the mouth of the burrow, I wished to ascertain whether 
the wounded animals had themselves come out before 
dying, possibly for air, or had been taken out by their 
companions. I therefore shot numerous rabbits while 
they were sitting near their burrows, taking care that the 
distance between the gun and the animal should be such 
as to insure a speedy, though not an immediate death. 
Having marked the burrows at which I shot rabbits in 
this manner I returned to them at intervals for a fort- 
night or more, and found that about one-half of the 
bodies appeared again on the surface in the way described. 
That this reappearance above ground is not due to the 
victim’s own exertions, I am now quite satisfied ; for not 
only did two or three days generally elapse before the 
body thus showed itself— a period much too long for a 
severely wounded rabbit to survive — but in a number of 
cases decomposition had set in. Indeed, on one occasion 
scjircely an;^hing of the animal was left save the skin 
and bones. This was in a large warren. 

It is a curious thing that I have hitherto been unable 
to get any bodies returned to the surface, of rabbits 
which I inserted into their burrows after death, I account 
for this by supposing that the stench of the decomposing 
carcass is not so intolerable to the other occujDants of the 
burrow when it is near the orifice as it is when further 
in. Similarly, I find that there is not so good a chance 
of bodies being returned from an extensive warren of 
intercommunicating holes, as there is from smaller war- 
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rens or blind holes ; the reason probably being that in 
the one case the living inhabitants are free to vacate the 
offensive locality, while in the other case they are not so. 
Anyhow, there can be no reasonable doubt that the in- 
stinct of removing their dead has arisen in rabbits from 
the necessity of keeping their confined domiciles in a 
pure state. 

Hare. 

The hare i^ a more intelligent animal than the rabbit. 
Possibly its much greater powers of locomotion may be 
one cause of its mental superiority to its nearest congener. 
I have never myself observed a hare commit the mistake 
already mentioned in the case of the rabbit, viz., that of 
crouching for concealment upon an inai>propriately coloured 
surface. But the best idea of the comparatively high 
intelligence of the hare will be gained by the following 
quotations. The first of these is taken from Loudoun’s 
‘ Magazine of Natural History ’ (vol. iv., p. 143) : — 

It is especially conscious of the scent left by its feet, and of 
the danger which threatens it in consequence; a reflection 
which implies as much knowledge of the habits of its enemies 
as of its own. When about to enter its seat for the purpose 
of rest, it leaps in various directions, and crosses and rocrosses 
its path with repeated springs ; and at last, by a leap of gi-eater 
energy than it has yet used, it eflfects a lodgment in the selected 
spot, which is chosen rather to disarm siispicion than to protect 
it from injury. In the ‘ Manuel du Chasseur ' some instances 
are quoted from an ancient volume on hunting by Ja^pies du 
Fouillouse. A hare intending to mislead its pursuers has been 
seen spontaneously to quit its seat and to proceed to a pond at the 
distance of nearly a mile, and having washed itself, pash ofl 
again through a quantity of rushes. It has, too, been known, 
when pursued to fatigue by dogs, to thrust another bare from 
its seat and squat itself down in its place. This author has 
seen hares swim successively through two or three ponds, ot 
which the smallest was eighty paces round. He has known it, 
after a long chase, to creep under the door of a sheep-house and 
rest among the cattle, and when the hounds were in pursuit, it 
would get into the middle of a flock of sheep and accompany 
them in all their motions round the field, refusing by any means 
to quit the shelter they afibrded. The stratagem of its passing 
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forward on one side of a hedge and returning by the other, with 
only the breadth of the hedge between itself audits enemies, is of 
frequent occurrence, and it has even been known to select its seat 
close to the walls of a dog-kennel. This latter circumstance, 
however, is illustrative of the principles of reflection and reason- 
ing ; for the fox, weasel, and polecat are to the hare more dan- 
gerous enemies than the hound ; and the situations chosen were 
such as those ferocious creatures were not likely to approach. 
A gentleman was engaged in the amusement of coursing, when 
a hare, closely pressed, passed under a gate, while the dogs fol- 
lowed by leaping over it. The delay caused to her pursuers by 
this manoeuvre seems to have taught a sudden and useful lesson 
to the persecuted creature ; for as soon as the dogs had cleared 
the gate and overtaken her, she doubled and returned under the 
gate as before, the dogs again following and passing over it. 
And this flirtixtion continued backwards and forwards until the 
dogs were fairly tired of the amusement ; when the hare, taking 
advantage of their fatigue, quietly stole away. 

The following note, by Mr. Yarrell, is significant of a 
process of reasoning derived from observations of the 
course of nature, such as would do no discredit to a higher 
race of creatures : — 

A harl>our of great extent on our northern coast has an 
island near the middle of considerable size, the netxrest point of 
which is a mile distant from the mainland at high water, and 
with which point there is frequent communication by a ferry. 
Early one morning in spring two hares were o))served to come 
down from the hills of the mainland towards the se^-side ; one of 
which from time to time left its companion, and proceeding 
to the very edge of the water, stopped there a mihute or tw^o, 
and then returned to its mate. The tide was rising, and after 
waiting some time, one of them, exactly at high water, took to 
the sea, and swam rapidly over, in a straight line, to the oppo- 
site projecting point of land. The observer on this occasion, 
who was near the spot, but remained unperceived by the hares, 
had no doubt they were of different sexes, and that it was the 
male (like another Leander) which swam across the water, as 
he had probably done many times before. It was remarkable 
that the hares had remained on the shore nearly half an hour ; 
one of them occasionally examining, as it would seem, the state 
of the current, and ultimately taking to the sejx at that precise 
period of the tide called slackwater, when the passage across 
could be efiected without being cai’ried by the force of the stream 



HARE. 


359 


•either above or below the desired point of landing. The other 
hare then cantered back to the hills. (Loudoun’s * Magazine of 
Natural History,’ vol. v., p. 99.) 

According to Couch (‘ Illustrations of Instinct,’ p. 1 7 7 ) — 

When followed by dogs, it will not run through a gate, 
though this is obviously the most ready passage ; nor in crossing 
^ hedge will it prefer a smooth and even part, but the roughest, 
where thorns and briars abound ; and when it mounts an emi- 
nence it proceed^ obliquely, and not straightforward. And 
whether we suppose these actions to proceed from a desire to 
avoid those places where traps may probably have been laid, or 
from knowing that his pursuers will extictly follow his footsteps, 
and he has resolved to lead them through as many obstacles as 
possible, in either case an estimation of causes and consequences 
is to be discovered. 

It is a remarkable thing that both hares and rabbits 
should allow themselves to be overtaken in the open field 
by weasels. I have myself witnessed the process, and am 
at a loss to account for it. The hare or rabbit seems per- 
fectly aware of the dangerous character of the weasel, 
and yet does not put forth its powers of escape. It 
merely toddles along with the weasel toddling behind, 
until tamely allowing itself to be overtaken. This ano- 
malous case may perhaps be akin to the alleged phenomena 
of the fascination of birds and small rodents by snakes ; 
but in any case there seems to have been here a remark- 
able fiiilure of natural selection in doing duty to the 
instincts of these swift-footed animals. 

We must not close this account of the intelligence of 
the hare genus without alluding to the classical case of 
Cowper’s hares. The following abstract is taken from 
Tegg’s edition of ‘The Life and Works of William 
Cowper,’ p. 633 : — 

Puss was ill three days, diming which time I nursed him, 
kept him apart from his fellows, . . . and by constant care, 
<fec., restored him to perfect health. No creature could be more 
grateful than my patient after his recovery, a sentiment which 
he most significantly expressed by licking my hand, first the 
back of it, then the palm, then every finger separately, then 
between all the fingers, as if anxious to leave no part of it un- 
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saluted ; a ceremony which he never performed hut once agaiu 
upon a similar occasion. Finding him extremely tractable, I 
made it my custom to carry him always after breakfast into the 
garden. ... I had not long habituated him to this taste of 
liberty before he began to be impatient for the return of the 
time when he might enjoy it. He would invite me to the garden 
by drumming upon my knee, and by a look of such expression 
as it was not possible to misinterpret. If this rhetoric did not 
immediately succeed, he would take the skirt of my coat between 
his teeth and pull it with all his force. He seemed to be 
happier in human society than when shut with his natural 
companions. 


Rats and Mice. 

Eats are well known to be highly intelligent animals*^ 
Unlike the hare or rabbit, their shyness seems to proceed 
from a wise caution rather than from timidity ; for, when 
circumstances require, their boldness and courage in 
combat is surprising. Moreover, they never seem to lose 
their presence of mind ; for, however great their danger, 
they seem always ready to take advantage of any favour- 
ing circumstances that may arise. Thus, when matched 
with so formidable an opponent as a ferret in a closed 
room, they have been known to display wonderful cunning 
in taking advantage of the lightr-- keejung close under the 
window so as to throw the glare into the eyes of the enemy,, 
darting forwards time after time to deliver a bite, and then 
as often retiring to their vantage-ground.' But the emo- 
tions of rats do not appear to be of an entirely elfish cha- 
racter. There are so many accounts in the anecdote books 
of blind rats being led about by their seeing companions, 
that it is difficult to discredit an observation so frequently 
confirmed.^ Moreover, rats have been frequently known 
to assist one another in defending themselves from dan- 
gerous enemies. Several Observations of this kind are 
recorded by the trustworthy writer Mr. Rodwell, in his 
somewhat elaborate work upon this animal. 

* See Watson’s Reasoning Power in Animals, and Qiuvrterly Review, 
0. i., p. 136. 

See especially Jesse, Gleanings, &c., iii., p. 206 ; and Quarterly 
w, c. i., p. 135. 
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Again, showing affection for human beings, I may 
quote the following : — The mouse which had been tamed 
by Baron Trench in his prison having been taken from 
him, watched at the door and crept in when it was 
opened; being removed again, it refused all food, and 
died in three days.’ ^ 

With regard to general intelligence, every one knows 
the extraordinary wariness of rats in relation to traps, 
which is only equalled in the animal kingdom by that of 
the fox and the Riverine. It has frequently been regarded 
as a wonderful display of intelligence on the part of rats 
that while gnawing through the woodwork of a ship, they 
always stop before they completely perforate the side ; 
but, as Mr. Jesse suggests, this is probably due to their 
distaste of the salt water. No such disparaging explanation, 
however, is possible in some other instances of the display 
of rat-intelligence. Thus, the manner in which they 
transport eggs to their burrows has been too frequently 
observed to admit of doubt. Rodwell gives a case in 
which a number of eggs were carried from the top of a 
house .to the bottom by two rats devoting themselves to 
each egg, and alternately passing it down to each other at 
every step of the staircase.® Dr. Carpenter also received 
from an eye-witness a similar account of another instance.* 
According to the article in the Quarterly Review y already 
mentioned, rats will not only convey eggs from the top of 
the house to the bottom, but from bottom to top. ^ The 
male rat places himself on his fore-paws, with his head 
downwards, and raising up his hind legs and catching 
the egg between them, pushes it up to the female, who 
stands on the step above, and secures it with her fore-paws 
till he jumps up to her ; and this process is repeated from 
step to step till the top is reached.’ 

‘The captain of a merchantman,’ says Mr. Jesse, 
* trading to the port of Boston, in Lincolnshire, had con- 
stantly missed eggs from his sea stock. He suspected 
that he was robbed by his crew, but not being able to dis-- 

^ Thompson, Passions of AnimaU^ p. 368.* 

* The Matt iU Natural HUtory^ p. 102. 

• Mrs. Lee, Anecdotes <f Animals ^ p. 264. 
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cover the thief, he was determined to watch his store- 
room. Accordingly, having laid in a fresh stock of eggs, 
he seated himself at night in a situation that commanded 
a view of his eggs. To his great astonishment he saw a 
number of rats approach ; they formed a line from his egg 
baskets to their hole, and handed the eggs from one to 
another in their fore-paws.’ * 

Another device to which rats resort for the procuring 
of food is mentioned in all the anecdote books, and it 
seemed so interesting that I tried some direct experiments 
upon the subject. I shall first state the alleged facts in 
the words of Watson : — 

As to oil, rats have been known to get oil out of a narrow- 
necked bottle in the following way : — One of them would place 
himself, on some convenient support, by the side of the bottle, 
and then, dipping his tail into the oil, would give it to another 
to lick. In this act there is something more than what we call 
instinct ; there is reason and underst^ding.® 

Jesse also gives the following account : — 

A box containing some bottles of Florence oil was placed 
in a store-room which was seldom opened ; the box had no lid 
to it. On going to the room one day for one of the bottles, the 
owner found that the pieces of bladder and cotton at the mouth 
of each bottle had disappeared, and that much of the contents 
of the bottles had been consumed. The circumstance having 
excited suspicion, a few bottles were refilled with oil, and the 
mouths of them secured as before. Next morning Jhe coverings 
of the bottles had been removed, and some of the oil was gone. 
However, upon watching the room, which was done through 
a little window, some rats were seen to get into the box, and 
insert their ttuls into the necks of tbe bottles, and then with- 
drawing them, they licked off the oil which adhered to them.^ 

Lastly, Eodwell gives another case similar in all essen- 
tial respects, save that the rat licked its own tail instead 
of presenting it to a companion. 

The experiment whereby I tested the truth of these 

' ‘ Jesse, Gleanings &c., ii., p. 281. 

® Reasoning Power in Animals^ p. 293. 

* Loo, cit. 
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statements was a very simple one. I recorded it in 
‘ Nature ’ as follows : — 

It is, I believe, pretty generally supposed that rats and mice 
use their tails for feeding purposes when the food to be eaten 
is contained in vessels too narrow to admit the entire body of 
the animal. I am not aware, however, that the truth of this 
supposition has ever been actually tested by any trustworthy 
person, and so think the following simple experiments are worth 
publishing. Having obtained a couple of tall-shaped preserve 
bottles with rather^hort and nan*ow necks, I filled them to 
within three inches of the top with red currant jelly which had 
only half stiffened. I covered the bottles with bladder in the 
ordinary way, and then stood them in a place infested by rats. 
Next morning the bladder covering each of the bottles had a 
small hole gnawed through it, and the level of the jelly was 
reduced in both bottles to the same extent. Now, as this 
extent coiTesponded to about the length of a rat's tail if inserted 
at the hole in the bladder, and as this hole was not much more 
than just large enough to admit the root of this organ, I do not 
see that any further evidence is requii'ed to prove the manner 
in which the rats obtained the jelly, viz., by repeatedly intro- 
ducing their tails into the viscid matter, and as repeatedly 
licking them clean. However, to put the question beyond 
doubt, I refilled the bottles to the extent of half an inch alx)V0 
the jelly level left by the rats, and having placed a cii’cle of 
moist paper upon each of the jelly surfaces, covered the bottles 
with bladder as before, I now left the bottles in a place where 
there were no rats or mice, until a good crop of mould had 
grown upon one of the moistened pieces of paper. The l>ottle 
containing tj^^s crop of mould I then transferred to the place 
where the rats were numerous. Next morning the bladder had 
again been eaten through at one edge, and upon the mould there 
were numerous and distinct tracings of the rats' tails, resem- 
bling marks made with the top of a pen-holder. Tliese tracings 
were evidently caused by the animals sweeping their tails about 
in a fruitless endeavour to find a hole in the circle of paper 
which covered the jelly. 

With regard to mice, the Rev. W, North, rector of 
Ashdown, in Essex, placed a pot of honey in a closet, in 
which a quantity of plaster rubbish had been left by 
builders. The mice piled up the plaster in the form of a 
heap against the sides of the pot, in order to constitute an 
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mclined plane whereby to reach the rim. A quantity of 
the rubbish had also been thrown into the pot, with the 
effect of raising the level of the honey that remained to 
near the rim of the pot ; but, of course, the latter fact may 
have been due to accident, and not to design.^ This is a 
case in which nml-observation does not seem to have been 
likely. 

Powelsen, a writer on Iceland, has related an account 
of the intelligence displayed by the mice of that country, 
which has given rise to a difference of competent opinion, 
and which perhaps can hardly yet be said to have been 
definitely settled. What Powelsen said is that the mice 
collect in parties of from six to ten, select a flat piece of 
dried cow-dung, pile berries or other food upon it, then 
with united strength drag it to the edge of any stream 
they wish to cross, launch it, embark, and range them- 
selves round the central heap of provisions with their heads 
joined over it, and their tails hanging in the water, 
perhaps serving as rudders. Pennant afterwards gave 
credit to this account, observing that in a country where 
berries were scarce, the mice were compelled to cross 
streams for distant forages.^ Dr. Hooker, however, in his 
‘ Tour in Iceland,’ concludes that the account is a pure 
fabrication. Dr. Henderson, therefore, determined on 
trying to arrive at the truth of the matter, with the fol- 
lowing result : — ‘ I made a point of inquiring of different 
individuals as to the reality of the account, and am happy 
in being able to say that it is now established^s an impor- 
tant fact in natural history by the testimony of two eye- 
witnesses of unquestionable veracity, the clergyman of 
Briamslaek, and Madame Benedictson of Stickesholm, both 
of whom assured me that they had seen the expedition 
performed repeatedly. Madame Benedictson, in parti- 
cular, recollected haring spent a whole afternoon, in her 
younger days, at the margin of a small lake on which 
these skilful navigators had embarked, and amusing herself 
and her companions by driving them away from the sides 
of the lake as they approached them. I was also informed 

* Jesse, Gleaning iii., p. 176. 

* Introduction to ArcUo Zoology ^ p. 70. 
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that they make use of dried mushrooms as sacks, in which 
they convey their provisions to the river, and thence to 
their homes.’ ' 

Before leaving the mice and rats I may say a few words 
upon certain mouse- and rat-like animals which scarcely 
require a separate section for their consideration. Of the 
harvesting mouse Gilbert White says : — ^ 

One of their nests I procured this autumn, most artificially 
plaited and composed of blades of wheat, perfectly round, and 
about the size of a c^cket-ball, with the aperture so ingeniously 
closed that there was no discovering to what part it jSelonged. 
It was so compact and well filled that it would roll across the 
table without being discomposed, though it contained eight 
little mice that were naked and blind. As the nest was per- 
fectly full, how could the dam come at her litter respectively, so 
as to administer a teat to each ? Perhaps she opens different 
places for that purpose, adjusting them again when the business 
is over ; but she could not possibly be contained herself in the 
ball with the young ones, which, moreover, would bo daily in- 
creasing in size. This wonderful procreant cradle, an elegant 
instance of the efforts of instinct, was foimd in a wheat-field, 
suspended on the head of a thistle. 

Pallas has described the provident habits of the so- 
called ‘ rat-hare ’ (Lagomys), which lays up a store of grass, 
or rather hay, for winter consumption. These animals, 
which occur in the Altai Mountains, live in holes or cre- 
vices of rock. About the middle of the month of August 
they collect grass, and sj)read it out to dry into hay. In 
September Aey form heaps or stacks of the hay, which 
may be as much as six feet high, and eight feet in diame- 
ter. It is stored in their chosen hole or crevice, protected 
from the rain. 

The following is quoted from Thompson’s ‘ Passions of 
Animals,’ pp. 235-6 : — 

The life of the harvester rat is divided between eating and 
fighting. It seems to have no other passion than that of rage, 
which induces it to attack every animal that comes in its way, 
without in the least attending to the superior strength of its 
enemy. Ignorant of the art of saving itself by flight, rather 

* Dr. Henderson, Journal of a Residence in Iceland in 18H and 
1816, vol. ii., p. 187. 
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than yield, it will allow itself to be beaten to pieces with a stick. 
If it seizes a man’s hand, it must be killed before it will quit its 
hold. The magnitude of the horse terrifies it as little as the 
address of the dog, which last is fond of hunting it. When a 
harvester perceives a dog at a distance, it begins by emptying 
its cheek-pouches, if they happen to be filled with grain ; it then 
blows them up so prodigiously, that the size of the head and 
neck greatly exceeds that of the rest of the body. It rears itself 
upon its hind legs, and thus darts upon the enemy. If it catches 
hold, it never quits it but with the loss of its life ; but the dog 
generally seizes it behind, and strangles it.^ This ferocious dis- 
position prevents it from being at peace with any animal what- 
ever. It even makes war against its own species. When two 
harvesters meet, they never fail to attack each other, and the 
stronger always devours the weaker. A combat between a 
male and a female commonly lasts longer than between two 
males. They begin by pursuing and biting each other, then 
each of them retires aside, as if to take breath. After a short 
interval they renew the combat, and continue to fight till one of 
them falls. The vanquished uniformly serves as a repast to the 
conqueror. 

If we contrast the fearless disposition of the harvester 
with the timidity of the hare or rabbit, we observe that in 
respect of emotions, no less than in that of intelligence, 
the order Kodeiitia comprises the utmost extremes. 

The so-called ‘ prairie-dog ’ is a kind of small rodent, 
which makes burrows in the ground, and a slight eleva- 
tion above it. The animals being social in their habits, 
their warrens are called ‘ dog-towns.’ Prof. Jillson, Ph.D., 
kept a pair in confinement (see ‘ American''''Naturalist,’ 
vol. v., pp. 24-29), and found them to be intelligent and 
highly affectionate animals. These burrows he found to 
contain a " granary,’ or chambers set apart for the reception 
of stored food. With regard to the association said to 
exist between this animal and the owl and rattle-snake, 
Prof. Jillson says, ‘I have seen many dog-towns, with 
owls and dogs standing on contiguous, and in some cases 
on the same mound, but never saw a snake in the vicinity.’^ 
The popular notion that the owl acts the part of sentry to 
the dog requires, to say the least, confirmation. 
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Beaver, 

Most remarkable among rodents for instinct and in- 
telligence unquestionably stands the beaver. Indeed, 
there is no animal — not even excepting the ants and bees 
— where instinct has risen to a higher level of far-reaching 
adaptation to certain constant conditions of environment, 
or where faculties, undoubtedly instinctive, are more 
puzzlingly wrought up with faculties no less undoubtedly 
intelligent. So mhch is this the case that, as we shall 
presently see, it is really impossible by the closest study 
of the pysehology of this animal to distinguish the web of 
instinct from the woof of intelligence ; the two principles 
seem here to have been so intimately woven together, that 
in the result, as expressed by certain particular actions, it 
cannot be determined how much we are to attribute to 
mechanical impulse, and how much to reasoned purpose. 

Fortunately, the doubt that for many years shrouded 
the facts has been dispelled by the conscientious and 
laborious observations of the late Mr. Lewis H. Morgan,^ 
whose work throughout displays the judicious accuracy of a 
scientific mind. As this is much the most trustworthy, as 
well as the most exhaustive essay upon the subject, I 
shall mainly rely upon it for my statement of facts, and 
while presenting these I shall endeavour to point out the 
})sychological explanation, or difficulty of explanation, to 
which they are severally open. 

The beaver is a social animal, the male living with his 
single female and progeny in a separate burrow or ‘ lodge.’ 
Several of these lodges, however, are usually built close 
together, so as to form a beaver colony. The young quit 
the lodge of their parents when they enter upon the 
summer of their third year, seek mates, and establish new 
lodges for themselves. As each litter numbers three or 
four, and breeding is annual, it follows that a beaver lodge 
never or rarely contains more than twelve individuals, 
while the number usually ranges from four to eight. 
Every season, and particularly when a district becomes 

* The American Beaver and his Works (Lippinoott & Co., 1868). 
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overstocked, some of the beavers migrate. The Indians 
say that in their local migrations the old beavers go up 
stream, and the young down ; assigning as a reason that 
in the struggle for existence greater advantages are 
afforded near the source than lower down a stream, and 
therefore that the old beavers appropriate the former. 
But although lodges may thus be vacated by the old 
beavers, they are not left tenantless ; their lease is, as it 
were, transferred to another beaver couple. This process 
of transference of ownership goes on from generation to 
generation, so that the same lodges are continuously 
occupied for centuries. 

These lodges, which are always constructed in or near 
water, are of three kinds — the island, bank, and lake 
lodge. The first are formed on small islands which may 
happen to occur in the ponds made by the beaver-dams. 
The floor of the lodge is a few inches above the level of 
the water, and into it there open two, or sometimes more 
entrances : — 

These are made with great skill, and in the most artistic 
manner. One is straight, or as nearly so as possible, with its 
floor, which is of course under water, an inclined plane, rising 
gradually from the bottom of the pond into the chamber; while 
the other is abrupt in its descent, and often sinuous in its 
course. The first we shall call the ‘ wood entrance,’ from its 
evident design to facilitate the admission into the chamber of 
their wood cuttings, upon which they subsist during the season 
of winter. These cuttings, as will elsewhere be o^hown, are of 
such size and length that such an entrance is absolutely neces- 
sary for their free admission into the lodge. The other, which 
we shall call the ^beaver entrance,’ is the ordinary run- way 
for their exit and return. It is usually abrupt, and often wind- 
ing. In the lodge under consideration, the wood entrance de- 
scended from the outer run of the chamber entrance about ten 
feet to the bottom of the pond in a straight line, and upon an 
inclined plane ; while the other, emerging from the line of the 
chamber at the side, descended quite abruptly to the bottom of 
the moat or trench, through which the beavers must pass, in 
open water, out into the pond. Both entrances were rudely 
arched, with a roof of interlaced sticks filled in with mud in- 
termixed with vegetable fibre, and were extended to the bottom 
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o£ the pond or trench, with the exception of the opening at 
their ends. At the places where they were constructed through 
the floor they were finished with neatness and precision ; the 
upper parts and sides forming an arch more or less regular, 
while the bottom and floor edges were formed with firm and 
compacted earth, in which small sticks were embedded. It is 
diflScult to realise the artistic appearance of some of these 
entrances without actual inspection. 

Upon the floor of the lodge there is constructed a 
house of sticks, brushwood, and mud, in the form of a 
circular or oval chamber, the size of which varies with the 
age of the lodge ; for by a continuous process of repair 
(which consists in removing the decayed sticks, &c,, from 
the interior and working them up with new material upon 
the exterior) the whole lodge progressively increases in 
size : eventually in this way the interior chamber may 
attain a diameter of seven or eight feet. 

The ‘ bank lodges ^ are of two kinds ; — 

One Ls situated upon the bank of the stream or pond, a few 
feet back from its ■edge, and entered by an underground passage 
from the bed of the stream, excavated through the natural earth 
up into the chamber. The other is situated upon the edge of 
the bank, a portion of it projecting over and resting upon the 
bed of the channel, so as to have the floor of the chamber rest 
upon the bank as upon solid ground, while the external wall 
on the pond side projects beyond it, and is built up from the 
bottom of the pond. 

Lastly, ^he 4ake lodges’ are constructed on the shores 
of lakes, which, being usually shelving and hard, require 
some further variation in the structure of the lodges. 
These, therefore, are of interest ‘ as illustrations of the 
capacity of the beavers to vary the mode of construction 
of their lodges in accordance with the changes of situa- 
tion.’ One-half or two-thirds of the lodge is in this case 
‘ built out upon the lake for the obvious puq)ose of 
covering the entrance, as well as for its extension into 
deep water.’ 

All these forms of lodge are, historically regarded, 
modified burrows. 
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The beaver is a burrowing animal. Indulging this propensity^ 
he excavates chambers underground, and constructs artificial 
lodges upon its surface, both of which are indispensable to his 
security and happiness. The lodge is but a burrow above 
ground, covered with an artificial roof, and possesses some 
advantages over the latter as a place for rearing young. 

There are reasons for believing that the burrow is the normal 
residence of the beavers, and that the lodge grew out of it, in 
the progress of their experience, by a process of natural sugges- 
tion. ... In addition to the lodge, the same beavers wha 
inhabit it have burrows in the banks surrounding the pond. 
They never risk their personal safety upon their lodge alone, 
which, being conspicuous to their enemies, is liable to attack. 
... As the entrances are always below the surface level of the' 
pond, there are no external indications to mark the site of th& 
bui'row, 

except occasionally a small pile of beaver-cuttings a foot 
or more high. These, the trappers affirm, are purposely 
left there by the beavers to keep the snow loose over the 
ends of their burrows during winter for the admission 
of air. 

Mr. Morgan adds the very probable suggestion that 
this habit of piling up cuttings for purposes of ventilation 
may have constituted the origin of lodge-building. 

It is but a step from such a surface-pile of sticks to a lodge, 
with its chamber above gi*ound, and the previous burrow as its 
entrance from the pond. A burrow accidentally broken through 
at its upper end, and repaired with a covering of sticks and 
earth, would lead to a lodge above ground, and thu^ inaugurate 
a beaver lodge out of a broken burrow. 

It is evidence of an important local variation of in- 
stinct, that in the Cascade Mountains the beavers live 
chiefly in burrows in the banks of streams, and rarely 
construct either lodges or dams. Dr. Newbury, in his 
report pn the zoology of Oregon and California, says: ^ We 
found the beavers in numbers, of which, when applied to 
beavers, I had no conception,’ and yet ‘ we never saw their 
houses and seldom a dam.’ Whether this local variation 
be due to a relapse from dam- and lodge-building instincts 
to the primitive burrowing instinct, or to a failure in the 



BEAVER— LODGES. 


371 


full development of the newer instinct, is immateriaL 
Probably, I think, looking to the high antiquity of the 
building instinct, and also to its being occasionally mani- 
fested by the Californian beavers, their case is to be re- 
garded as one of relapsing instinct. 

In selecting the site of their lodges beavers disphiy 
much sagacity and forethought. 

The severity of the climate in these high northern latitudas 
lays upon them the necessity of so locating their lodges as to l)e 
assured of water deep enough in their entrances, and also so 
protected in other respects, as not to freeze to the bottom ; ^ 
otherwise they would perish with hunger, locked up in ice- 
bound habitations. To guard against this danger, the dam, 
also, must be sufficiently stable through the winter to maintain 
the water at a constant level ; and this level, again, must be so 
adjusted with reference to the floor of the lodge as to enable 
them, at all times, to take in their cuttings from without as they 
are needed for food. When they leave their normal mode of life 
in the banks of the rivers, and undertake to live in dependence 
ujxm artificial ponds of their own formation, they are compelled 
to prevent the consequences of their acts at the peril of their 
lives. 

On the upper Missouri, where the banks of the river 
are for miles together vertical, and rising from three to 
eight feet above its surface, the beavers resort to the de- 
vice of making what are called ‘ beaver slides.’ These are 
narrow inclined planes cut into the banks at intervals, the 
angle of inclination being 45° to 60°, so as to form a gradual 
descent ffbm a point a few feet back from the edge of the 
bank to the level of the river. As Mr. Morgan observes, 
* they furnish another conspicuous illustration of the fact 
that beavers possess a free intelligence, by means of which 
they are enabled to adapt themselves to the circumstances 
in which they are placed.’ 

Coming now to the habits of these animals in connec- 
tion with the procuring and storing of food, it is first U) 
be observed that ‘ th^e thick bark upon the trunks of large 
trees, and even upon those of medium size, is unsuitable 

* To obviate this possibility, they often select as their site a place 
where a spring happens to rise in the bottom of the lake or pond. 

B B 2 
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for food; but the smaller limbs, the bark of which is 
tender and nutritious, afford the aliment which they pre- 
fer.’ To obtain this food, the animals, as is well known, 
fell the trees by gnawing a ring round their base. Two 
or three nights’ successive work by a pair of beavers is 
enough to bring down a half-grown tree, ^ each family 
being left to the undisturbed enjoyment of the fruits of 
their own toil and industry.’ ‘ When the tree begins to 
crackle they desist from cutting, which they afterwards 
continue with caution until it begins to fall, when they 
plunge into the pond usually, and wait concealed for a 
time, as if fearful that the cracking noise of the tree-fall 
might attract some enemy to the place.’ It is of much 
interest that the beavers when thus felling trees know how 
to regulate the direction of the fall ; by gnawing chiefly 
on the side of the trunk remote from the water, they make 
the tree fall towards the water, with the obvious purpose 
of saving as much as possible the labour of subsequent 
transport. For as soon as a tree is down, the next work 
is to cut off the branches, or such as are from two to six 
inches in diameter ; and then, when they have been cleared 
of iheir twigs, to divide them into lengths sufficient to ad- 
mit of the beavers transporting them to their lodges. The 
cutting into lengths is effected by making a number of 
semi-sections through the branch at more or less equal 
distances as it lies upon the ground, and then turning the 
branch half round and continuing the sections from the 
opposite side. ‘ To cut it (the branch) entirely through 
from the upper side would require an incision of such 
width as to involve a loss of labour.’ The thicker the 
branch, the closer together are the sections made, and con- 
sequently the shorter are the resulting portions — the 
reason, of course, being that the strength of the animal 
would not be sufficient to transport a thick piece of timber 
of the same length as a thin piece which it is only just 
able to manage. 

In moving cuttings of this description they are quite in- 
genious. They shove and roll them with their hips, using also 
their legs and tails as levers, moving sideways in the act. In 
this way they move the larger pieces from the more or less 
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elevated ground on which the deciduous trees are found, over 
the uneven but generally descending surface to the pond. . . . 
After one of these cuttings has been transported to the water, 
a l>eaver, placing one end of it under his throat, pushes it before 
him to the place where it is to be sunk. 

The sinking is no doubt partly effected by mere soaking ; 
but thqre is also some evidence to show that the beavers 
have a method of anchoring down their supplies. Thus 
they have been observed towing pieces of brush to their 
lodges, and then, while holding the large end in their 
mouths, ‘ going down with it to the bottom, apparently to 
fix it in the mud bottom of the pond.’ A brush-heap 
being thus formed, the cuttings from the felled trees are 
stuck through the brush work, without which ‘ protection 
they would be liable to be floated off by the strong currents, 
and thus be lost to the beavers at the time when their 
lives might depend upon their safe custody,’ 

Lastly, as a method whereby the beavers can save 
themselves the trouble of cutting, transporting, and 
anchoring all at the same time, they are prone, when cir- 
cumstances permit, to fell a tree growing near enough to 
their pond to admit of its branches being submerged in 
the water. The animals then well know that the branches 
and young shoots will remain preserved throughout the 
winter without any further trouble from them. But of 
course the supply of trees thus growing conveniently near 
a beaver-pond is too limited to last long. 

We have next to consider the most wonderful, and I 
think the most psychologically puzzling structures that are 
presented as the works of any animal; I mean, of course, 
the dams and canals. 

The object of the dam is that of forming an artificial 
pond, the use of which is to afford refuge to the animals 
as well as water connection with their lodges. Therefore 
the level of the pond must in all cases be higher than that 
of the lodge- and burrow-entrances, and it is usually 
maintained two or three feet above them.* 

As the dam is not an absolute necessity to the beaver for 
the maintenance of his life — his normal habitation l)eing rathei* 
natural ponds and rivers, and the burrows in their banks — it is, 
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in itself considered, a remarkable fact that he should have 
voluntarily transferred himself, by means of dams and ponds 
of his own construction, from a natural to an artificial mode 
of life. 

In external appearance there are two distinct kinds of 
dams, although all are constructed on the same principle. 
One, the more common, is the ‘ stick dam,’ which is com- 
posed of interlaced stick and pole work upon the lower 
face, with an embankment of earth mixed with the same 
materials on the upper face. The other is the ‘ solid-bank 
dam,’ which differs from the former in having much more 
brush and mud worked into its construction, especially 
upon its surfaces ; the result being that the whole formation 
looks like a solid bank of earth. In the first kind of dam 
the surplus water percolates through the structure along 
its entire length ; but in the second kind the discharge 
takes place through a single furrow in the crest, which, 
remarkable though the fact unquestionably is, the beavers 
intentionally form for this purpose. 

In the construction of the dam, stones are used here 
and there to give down-weight and solidity. These stones 
weigh from one to six pounds, and are carried by the 
beavers in the same way as they carry their mud — namely, 
by walking on their hind legs while holding their burden 
against the chest with their fore-paws. The solid dams 
are much firmer in their consistence than the stick dams ; 
for while a horse might walk across the formerfthe weight 
of a man would be too great to be sustained by the latter. 
Each kind of dam is adapted to the locality in which it is 
built, the difference between the two kinds being due to 
the following cause. As a stream gains water and force in 
its descent, it develops banks, and also a broader and 
deeper channel. These banks assume a vertical form in 
the level areas where the soil is alluvial. Thus, an open 
stick-work dam could not in such places be led off 
from either bank ; and even if it could, the force and depth 
of the stream would carry it away. Therefore in such 
places the beavers build their solid-bank dams, while in 
shallow and comparatively sluggish waters they content 
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themselves with the smaller amount of labour involved in 
the building of a stick dam« 

To give some idea of the proportions of a dam, I shall 
•epitomise a number of measurements given by Mr. 


Morgan ; — 

Feet 

Height of structure fiom base line . . . , 2 to 6 

Difference in depth of water above and below dam . 4 to 5 

Width of base or section 6 to 18 

Length of slope, lower face . . . . . 6 to 13 

Len^h of slope, upper face . . . . . 4 to 8 


The only other measurement is that of lengt h, and this, 
of course, varies with the width of water to be spanned. 
Where this width is considerable the length of a dam 
may be prodigious, as the following quotation will show : — 

Some of the dams in this region are not less remarkable 
for their prodigious length, a statement of which, in fact, would 
scarcely be credited unless verified by actual measurement. 
The largest one yet mentioned measures 260 feet, but there are 
dams 400 and even 500 feet long. 

There is a dam in two sections, situated upon a tributary of 
the main branch of the Esconauba River, about a mile and 
A half north-west of the Washington Main. One section 
measures 110 and the other 400 feet, with an interval of 
natur’al bank, worked here and there, of 1 ,000 feet. A solid- 
bank dam, 20 feet in length, was first constructed across the 
channel of the stream, from bank to bank, with the usual 
opening for the surplus water, five feet wide. As the water 
rose and o^ei^owed the bank on the left side, the dam was 
extended for 90 feet, until it reached giuund high enough to 
confine the pond. This natural bank extended up the stream, 
and nearly parallel with it, for 1,000 feet, where the gr ound 
again subsided, and allowed the water in the upper pai*t of the 
pond to flow out and around into the channel of the stream Wow 
the dam. To meet this emergency a second dam, 420 feet long, 
was constructed. For the greater part of its length it is low, but 
in some places it is two and a half and three feet high, and 
constructed of stick-work on the land, and with an earth 
embankment on its outer face. In effect, therefore, it is one 
structure 1,530 feet in length, of which 530 feet in two sections 
is artificial, and the remainder natural bank, but worked here 
and there where depressions in the ground required raising 
hy artificial means. 
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It is truly an astonishing fact that animals should 
engage in such vast architectural labours with what 
appears to be the deliberate purpose of securing, by 
such very artificial means, the special benefits that arise 
from their high engineering skill. So astonishing, indeed, 
does this fact appear, that as sober-minded interpreters of 
fact we would fain look for some explanation which would 
not necessitate the inference that these actions are due to 
any intelligent appreciation, either of the benefits that 
arise from the labour, or of the hydlostatic principles 
to which this labour so clearly refers. Yet the more 
closely we look into the subject, the more impossible 
do we find it to account for the facts by any such easy 
method. Thus it seems perfectly certain that the bea- 
vers, properly and strictly speaking, understand the use 
of their dams in maintaining a certain level of water. 
For it is unquestionable that in the solid-bank dams, as 
already observed, a regular opening or trough is cut at one 
part of its crest to provide for the overflow ; and now it 
has to be added that this opening is purposely widened or 
narrowed with reference to the amount of water in the 
stream at different times, so as to ensure the maintenance 
of a constant level in the pond. Similarly, though by 
different means, the same end is secured in the case of the 
stick dams. For ‘ in most of these dams the rapidity or 
slowness with which the surplus water is discharge is 
undoubtedly regulated by the beavers ; otherwise the level 
of the pond would continually vary. There muTst be a con- 
stant tendency to enlarge the orifices through which the 
water passes,’ when the stream is small, and vice versa ; 
otherwise the lodges would be either inundated or have 
their sub-aquatic entrances exposed.^ Moreover, a very 
little consideration is enough to show that in stick dams 
the tendency to increased leakage from the effects of per- 
colation, and to a settling down of the dam as its materials 
decay from underneath, must demand unceasing vigi- 

* In times of considerable * freshet ’ the former case sometimes 
occurs ; the beavers not beings able to provide for a very considerable 
overflow through their dams, the latter become then wholly submerged. 
Wlien again exposed, the animals take great pains in repairing the in* 
juries sustained. 
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lance and care to avert the consequences. And accordingly 
it is found that ‘ in the fall of the year a new supply of 
materials is placed upon the lower face of these dams to 
compensate this waste from decay.’ 

Now, it is obvious that we have here presented a con- 
tinual variation of conditions, imposed by continual varia- 
tions in the amount of water coming down ; and it is a 
matter of observation that these variations are met by the 
beavers in the only way that they cnn be met — namely, by 
regulating the afhount of flow taking place through the 
dams. It will therefore be seen that we have here to con- 
sider a totally different case from that of the operation of 
pure instinct, however wonderful such operation may be. 
For the adaptations of pure instinct only have reference 
to conditions that are unchanging ; so that if in this case 
we suppose pure instinct to account for all the facts, we 
must greatly modify our ideas of what pure instinct is 
taken to mean. Thus we must suppose that when the ^ 
beavers find the level of their ponds rising or falling, 
the discomfort which they experience acts as a stimulus to 
cause them, without intelligent purpose, either to widen 
or to narrow the orifices in their dams as the case may be. 
And not only so, but 'the conditions of stimulation and 
response must be so nicely balanced that the animals 
widen or narrow these orifices with a more or less precise 
quantitative reference to the degree of discomfort, actual 
or prospective, which they experience. Now it seems tome 
that even Wins far it is an extremely difficult thing to be- 
beve that the mechanism of pure or wholly unintelligent 
instinct could admit of sufficient refinement to meet so com- 
plex a case of compensating adaptation ; and, as we shall 
immediately see, this difficulty increases still more as we 
contemplate additional facts relating to these structures. 

Thus it sometimes happens that in large dams the 
pressure of the water which they keep back is so consider- 
able that their stability is endangered. In such cases it 
has been observed by Mr. Morgan that, at a short distance 
beneath the main dam, another and lower dam is thrown 
across the stream, with the result of forming a shallow 
pond between the two. This pond is — 
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Of no apparent use for beaver occupation, but yet subserving 
the important purpose of setting back water to the depth 

of twelve or fifteen inches j and the small dam, by 

maintaining the water a foot deep below the great dam, 
diminishes to this extent the difference in level above and 
below, and neutralises to the same extent the pressure of the 
water in the pond above against the main structure. 

‘ Whether,’ adds Mr. Morgan, with commendable caution, 
^ the lower dam was constructed with this motive and 
for this object, or is explainable on some* other hypothesis, 
I shall not venture an opinion.’ But as, he further adds, 
^ I have also found the same precise work repeated below 
other large dams,’ we are led to conclude that their corre- 
lation cannot at least be accidental ; and as it is of so 
definite a character, there really seems no ‘ other hypothesis ’ 
open to us than that of its having reference to the sta- 
bility of the main dam. Yet, if this is the case, it be- 
comes in my opinion simply impossible to attribute the 
fact to the operation of pure instinct. 

Again, Mr. Morgan observed one case in which, higher 
up stream than the main dam, there was constructed 
another dam, ninety-three feet long, and two and a half 
feet high at the centre : — 

A dam at this point is apparently of no conceivable 
use to improve the lake for beaver occupation. It has one 
featuic, also, in which it differs from other dams except those 
upon lake outlets, and that consists in its elevation, at all 
points, of about two feet above the level of the lake at ordinary 
stages of the water. In all other dams, except those upon lake 
outlets, and in most of the latter, the water stands quite near 
their crests, while in the one under consideration it stood 
about two feet below it. This fact suggests at least the inference, 
although it may have but little of probability to sustain it, 
that it was constructed with special reference to sudden rises 
of the lake in times of freshet, and that it was designed to hold 
this surplus water until it could be gradually discharged through 
the dam into the great space below. It would at least subserve 
this purpose very efficiently, and thus protect the dam below it 
from the effects of freshets. To ascribe the origin of this dam 
to such motives of intelligence is to invest this animal with a 
high^ degree of sagacity than we have probable reason to 
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concede to him, and yet it is proper to mention the relation in 
which these dams stand to each other — whether that relation 
is regarded as accidental or intentional. 

As before, we have here to commend the caution dis- 
played by the closing sentence ; but, as useless dams are 
not found in other places, the inference clearly is that the 
dam in question, both as regards its exceptional position 
and exceptional height, can only be explained by suppos- 
ing the structure to have been designed for the use which 
it unquestionably served. That is to say, if we do not 
entertain this explanation, there is no other to be sug- 
gested ; and although in any ordinary or occasional in- 
stance of the display of animal intelligence in such a degree 
as this I should not hesitate to attribute the facts to acci- 
dent, in the case of the beaver there are such a multitude 
of constantly recurring facts, all and only referable to 
a practical though not less extraordinary appreciation of 
hydrostatic principles, that the h3q)othesiB of accident 
must here, I think, be laid aside. To substantiate this 
statement I shall detail the facts concerning the beaver- 
canals. 

As IVir. Morgan, who first discovered and described 
these astonishing structures, observes, — 

Remarkable as the dam may still be considered, from its 
structure and objects, it scarcely surpasses, if it may be ^aid to 
equal, these water-ways, here called canals, which are excavated 
through the low lands bordering their ponds for the purpose of 
reaching th^hard wood, and for affording a channel for its 
transportation to their lodges. To conceive and execute such 
a design presupposes a more complicated and extended process 
of reasoning than that required for the construction of a dam, 
and, although a much simpler work to perform when the 
thought was fully develop^, it was far less to have been 
expected from a mute animal. 

These canals are developed in this way. One of the 
principal objects served by a dam thrown across a small 
stream, is that of flooding the low ground so as to obtain 
water connection with the first high ground upon which 
hard wood is to be found, such connection being conve- 
nient, or even necessary, for the purposes of transport. 
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Where the pond fails tq accomplish this fully, and also* 
where the banks are defined and mark the limits of the 
pond, the deficiency is supplied by the canals in question. On 
descending surfaces, as has elsewhere been stated, beavers roll 
and drag their short cuttings down into the ponds. But 
where the ground is low it is generally so uneven and rough 
as to render it extremely difficult, if not impossible, for the 
beavers to move them for any considerable distance by physical 
force. Hence the canal for floating them across the inter- 
vening level ground to the pond. The necessity for it is so 
apparent as to diminish our astonishment'at its construction ; 
and yet that the beaver should devise a canal to surmount this 
difficulty is not the less remarkable. 

The canals, which are made by excavation, are usually 
from three to five feet wide, three feet deep, and perhaps 
hundreds of feet long — the length of course depending on 
the distance between the lodge and the wood supply. They 
are cut in the form of trenches, having perpendicular sides 
and abrupt ends. All roots of trees, under-brush, &c., 
are cleared away in their course, so as to afford an un- 
obstructed passage. These canals are of such frequent 
occurrence that it is impossible to attribute them to acci- 
dent ; they are evidently made, at the cost of much labour, 
with the deliberate purpose of putting them to the use for 
which they are designed. In executing this purpose there 
is sometimes displayed a depth of engineering forethought 
over details of structure required by the circumstances of 
special localities, which is even more astonishing than 
the execution of the general idea. Thus it not unfre- 
quently happens that when a canal has been run for a 
certain distance, a rise in the level of the ground renders 
it impossible to continue the structure further from the 
water supply or lodge-pond, without either incurring a 
great amount of labour in digging the canal with pro- 
gressively deepening sides, or leaving the trench empty of 
water, and so useless. In such cases the beavers resoit to 
various expedients, according to the nature of the ground. 

Mr. Morgan gives an interesting sketch of one such 
case, where the canal is excavated through low ground for 
a distance of 450 feet, when it reaches the first rise of 
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ground, and throughout this distance, being level with 
the pond, it is supplied with water from this source* 
Where the rise begins a dam is made, and the canal is 
then continued for 25 feet at a level of one foot 
higher than before. This higher level reach is supplied 
with water collected from still higher levels by another 
dam, extending for 75 feet upon one side of the 
canal and 25 feet on the other, in the form of a 
crescent with its concavity directed ^towards the high- 
lands, so as to collect all the drainage water, and concen- 



trate it into\he second reach of the canal. Beyond this 
larger dam there is another abrupt rise of a foot, and the 
canal is there continued for 47 feet more, where a third 
dam is built resembling the second in construction, only 
having a still wider span on either side of the canal (142 
feet), so as to catch a still larger quantity of drainage 
water to supply the third or uppermost reach of the canal. 
We have, therefore, here presented, not only a perfect 
application of the principle of ‘ locks,’ which are used in 
canals of human construction, but also the principle of 
collecting water to supply the reaches situated on the 
slope by means of elaborately constructed dams of wide 
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extent, and of the best form for the purpose. There is 
thus shown much too great a concurrence of engineering 
principles to the attainment of one object to admit of our 
attributing the facts to accident. On this structure Mr. 
Morgan observes : — 

The crests of these dams where they cross the canals are 
depressed, or worn down, in the centre, by the constant pas- 
sage of l>eavers over them while going to and fro and dragging 
their cuttings. This canal with its adjuncts of dams and 
its manifest objects is a remarkable work, transcending very 
much the ordinary estimates of the intelli^nce of the bmver. 
It served to bring the occupants of the pond into easy con- 
nection by water with the trees that supplied them with food, 
as well as to relieve them from the tedious and perhaps im- 
possible task of transporting their cuttings 500 feet over uneven 
ground unassisted by any descent. 

Again, in another case, also sketched by Mr. Morgan, 
another device is resorted to, and one which, having re- 
ference to the particular circumstances of the case, is the 
best that could have been adopted. Here the canal, 
proceeding from the pond to the woodland 150 feet dis- 
tant, encounters at the woodland a rising slope covered 
with hard wood. Thereupon the canal bifurcates, and the 
two diverging branches or prongs are carried in opposite 
directions along the base of the woodland rise, one for a 
distance of 1 00 and the other for 115 feet. The level 
being throughout the same, the water from the pond sup- 
plies the two branch-canals as well as the trunk. Both 
branches end with abrupt vertical faces. NTow the object 
of these branches is sufficiently apparent : — 

After the rising ground, and with it the hard wood trees,, 
were reached at the point where it branches, there was no 
very urgent necessity for the branches. But their construc- 
tion along the base of the high ‘ground gave them a frontage 
upon the canal of 215 feet of hard- wood lands, thus affording to 
them, along this extended line, the great advantages of water 
transportation for their cuttings. 

One more proof of engineering purpose in the con- 
struction of canals will be sufficient to place beyond all 
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question the fact that beavers form these canals, as they 
form their dams, with a far-seeing perception of the suit- 
ability of highly artificial means to the attainment of 
particular ends, under a variety of special circumstances^ 
Mr. Morgan observed one or two instances where the land 
included in a wind or loop of a river was cut through by 
a beaver canal across the narrowest part, ‘ apparently ta 
shorten the distance in going uj> and down by water.’ 
Judging from the figures which he gives, drawn to* 
measurement, there can be no question that such was the 
object ; and as tEese structures may be one or two hun- 
dred feet in length, and represent the laborious excavation 
of some 1,500 cubic feet of soil, the animals must be 
actuated by the most vivid conception of the subsequent 
saving in labour that is to be effected by making an arti- 
ficial communication across the chord of an arc, instead 
of always going round the natural curve of a stream. 

Regarding now together all these facts relating to the 
psychology of the beaver, it must be confessed, as I said! 
at the outset, that we have presented to us a problem per- 
haps the most difficult of any that we have to encounter 
in the whole range of animal intelligence. On the one 
hand, it seems incredible that the beaver should attain to 
such a level of abstract thought as would be implied by 
his forming his various structures with the calculated pur- 
pose of achieving the ends which they undoubtedly sub- 
serve. On the other hand, as we have seen, it seems 
little less than im 2 X)ssible that the formation of these 
structures dtn be due to instinct. Yet one or other hypo- 
thesis, either singly or in combination, must be resorted 
to. The case, it will be observed, thus difiFers from that 
of the more wonderful ^performances of instinct elsewhere,, 
such as that of ants and bees, inasmuch as the jpeiform- 
ances here are so complex and varied, as well as having 
reference to physical principles of a much more recondite 
or less observable nature. The case from its theoretical 
side being thus one of much diflSculty, I think it will be 
better to postpone its discussion till in ‘ Mental Evolu- 
tion ’ I come to treat of the whole subject of instinct in 
relation to intelligence 
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I must not, however, conclude this epitome of the 
facts without alluding to the only other publication on the 
habits of the beaver which is of distinctly scientific value. 
This is a short but interesting paper by Prof. Alexander 
Agassiz.' He says that the largest dam he has himself seen 
measured 650 feet in length, and 3^ feet in height, with 
a small number of lodges in the vicinity of the pond. The 
number of lodges is always thus very small in proportion 
to the size of thQ dam, the greatest number of lodges 
that he has observed upon one pond, being five. It is 
evident ifrom this that beavers are not really gregarious in 
their habits, and that their dams and canals ‘ are the work 
of a comparatively small number of animals ; but to make 
up for the numbers the work of succeeding inhabitants of 
any one pond must have been carried on for centuries to 
accomplish the gigantic results we find in some localities.’ 

In once case Prof. Agassiz obtained what may be termed 
geological evidence of the truth of an opinion advanced 
by Mr, Morgan, that beaver-works may be hundreds if 
not thousands of years in course of continuous format 
tion. For the purpose of obtaining a secure foundation 
for a mill dam erected above a beaver dam, it was neces- 
sary to clear away the soil from the bottom of the beaver 
pond. This soil was found to be a peat bog. A trench 
was dug into the peat 12 feet wide by 1,200 feet long, 
and 9 feet deep ; all the way along this trench old stumps 
of trees were found at various depths, some still bearing 
marks of having been gnawed by beavers’ teeth. Agassiz 
calculated the growth of the bog as about a foot per cen- 
tury, so that here we have tolerably accurate evidence of 
an existing beaver dam being somewhere about a thousand 
years old. 

The gradual growth of these enormous dams has the 
effect of greatly altering the configuration of the country 
where they occur. By taking levels from dams towards 
the sources of streams on which they occur, Agassiz was 
able ideally to reconstruct the original landscape before 
the growth of the dams, and he found that, ‘ from the 

* Note on Beaver Dams {Proc. Bostim Sot\ Nat. JHH., 1869, p. 101, 
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nature of the surrounding country, the open spaces now 
joining the beaver ponds — the beaver me^ows where the 
trees are scanty or small — must at one time have been all 
covered with forests/ At first the beavers ^ began to clear 
the forest just in the immediate vicinity of the dams, 
extending in every direction, first up the stream as far as 
the nature of the creek would allow, and then laterally by 
means of their canals, as far as the level of the ground 
would allow, thus little by little clearing a larger area 
according to the time they have occif)[:)ied any particular 
place.’ In this way beavers may change the whole aspect 
of large tracts of coxmtry, covering with water a great 
extent of ground which was once thickly wooded. 
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CHAPTER XIII. 

ELEPHANT. 

4 

The intelligence of the elephant is no doubt considerable, 
although there is equally little doubt that it is generally 
exaggerated. Some of the most notorious instances of 
the display of remarkable sagacity by this animal are 
probably fabulous, or at least are not sufficiently corrobo- 
rated to justify belief. Such, for instance, is the cele- 
brated story told by Pliny with all the assurance of a 
‘ cerium ^ and repeated by Plutarch, ^ of the elephant, 
who having been beaten for not dancing properly, was 
afterwards found practising his steps alone in the light of 
the moon. Although this story cannot, in the absence of 
corroboration, be accepted as fact, we ought to remember, 
in connection with it, that many talking and piping birds 
unquestionably practise in solitude the accomplishments 
which they desire to learn. 

Quitting, however, the enormous multitude of anec- 
dotes, more or less doubtful, and which may or may not 
be true, I shall select a few well-authenticated instances 
of the display of elephant intelligence. 

Memory. 

As regards memory, several cases are on record of 
tamed elephants having become wild, and, on again being 
captured after many years, returning to all their old 
habits under domestication. Mr. Corse publishes in 
the ‘ Philosophical Transactions ’ ® an instance which came 
under his own notice. He saw an elephant, which 

* Plin., HiM. Natj viii. 1-13. ® De Solcrt. Anim.y c. 12. 

* Philosojyhical Tramactiom^ 1709, p. 40. 
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was carrying baggage, take fright at the smell of a tiger 
and run off. Eighteen months afterwards this elephant 
was recognised by its keepers among a herd of wild com- 
panions, which had been captured and were confined in an 
enclosure. But when anyone approached the animal he 
struck out with his trunk, and seemed as fierce as any of 
the wild herd. An old hunter then mounted a tame 
elephant, went up to the feral one, seized his ear and 
ordered him to lie down. Immediately the force of old 
associations broke through all opposition, the word of 
command was obeyed, and the elephant while lying down 
gave a certain peculiar squeak which he had been known 
to utter in former days. The same author gives another 
and more interesting account of an elephant which, after 
having been for only two years tamed, ran wild for fifteen 
years, and on being then recaptured, remembered in all 
details the words of command. This, with stiveral other 
well-authenticated facts of the same kind,^ shows that the 
elephant certainly has an exceedingly tenacious memory, 
rendering credible the statement of Pliny, that in their 
more advanced age these animals recognise men who were 
their drivers when young.^ 


Emotions, 

Concerning emotions, the elephant seems to be usually 
actuated by the most magnanimous of feelings. Even his 
proverbial vindictiveness a})pears only to be excited under 
a sense of rtaiembered injustice. The universally known 
story of the tailor and the elephant doubtless had a 
foundation in fact, for there are several authentic cases on 
record of elephants resenting injuries in precisely the 
same- way;® and Captain Shipps personally tested the 
matter by giving to an elephant a sandwich of bread, 
butter, and cayenne pepper. He then waited for six 

* See Bingley, loc. cit,^ vol. i., pp. 148-51. 

* Iligt. iVfztjViii,, 6. 

> For these and other cases of vindictiveness, see Bingley, loe. oii,t 
vol. i., pp. 166-8. 

* Memoirs^ vol. i., p. 448. 
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weeks before again visiting the animal, when he went 
into the stable and began to fondle the elephant as he had 
previously been accustomed to do. For a time no re- 
sentment was shown, so that the Captain began to think 
that the experiment had failed; but at last, watching for 
an opportunity, the elephant filled his trunk with dirty 
water, and drenched the Captain from head to foot. 

Grriffiths says that at the siege of Bhurtpore, in 1805, 
the British army had been a long time before the city, 
and, owing to the hot dry winds, the ponds and tanks had 
dried up. There used therefore to be^no little struggle 
for priority in procuring water at one of the large wells 
which still contained water; — 

On one occasion two elephant-drivers, each with his elephant, 
the one remarkably large and strong, and the other comparatively 
small and weak, were at the well together ; the small elephant 
had been provided by bis master with a bucket for the occasion, 
which he carried on the end of his proboscis, but the larger 
animal, being destitute of this necessary vessel, either spon- 
taneously, or by the desire of his keeper, seized the bucket, and 
easily wrested it from his less powerful fellow-servant ; the latter 
was too sensible of his inferiority openly to resent the insult, 
though it is obvious that he felt it ; but great squabbling and 
abuse ensued between the keepers. At length the weaker 
animal, watching the opportunity when the other was standing 
with his side to the well, retired backwards a few paces in a 
very quiet and unsuspicious manner, and then, rushing forward 
with all his might, drove his head against the side of the other, 
and fairly pushed him into the well. 

<e- 

Great trouble was experienced in extricating this 
elephant from the well — a task which would, indeed, have 
been impossible but for the intelligence of the animal 
itself. For when a number of fascines, which had been 
employed by the army in conducting the siege, were 
thrown down the well, the elephant showed sagacity 
enough to arrange them with his trunk so as to construct 
a continuously rising platform, by which he gradually 
raised himself to a level with the ground. 

Allied to vindictiveness for small injuries is revenge for 
large ones, and this is often shown in a terrible manner 
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by wounded elephants. For instance, Sir E. Tennent 
writes : — 

Some years ago an elephant which had been wounded by a 
native, near Hambangtotte, pursued the man into the town, 
followed him along the street, ti'ampled him to death in the 
bazaar before a crowd of terrified spectators, and succeeded in 
making good its retreat to the jungle. 

Man}'- other eases of vindictivenesS, more or less well 
authenticated, may be found mentioned by Broderip,^ 
Bingley,^ ]\Irs. Lee,^ Swainson,'* and Watson.® This trait 
of emotional character seems to be more generally present 
in the elephant than in any other animal, except perhaps 
the monkey. 

Another emotion strongly developed in the elephant is 
sympathy. Numberless examples on this head might be 
adduced, but one or two may suffice. Bishop Huber saw 
an old elephant fall down from weakness, and another 
elephant was brought to assist the fallen one to rise. 
Huber says he was much struck with the almost human 
expression of surprise, alarm, and sympathy manifested by 
the second elephant on witnessing the condition of the 
first. A chain was fastened round the neck and body of 
the sick animal, which the other was directed to pull. 
For a minute or two the healthy elephant pulled strongly; 
but on the first groan given by its distressed companion 
it stopped abruptly, ‘ turned fiercely round with a loud 
roar, and wJ%h trunk and fore-feet began to loosen the 
chain from the neck.’ 

Again, Sir E. Tennent says : — 

The devotion and loyalty which the herd evince to their 
leader are veiy remarkable. This is more readily seen in the 
case of a tusker than any other, because in a herd he is gene- 
rally the object of the keenest pursuit by the hunters. On such 
occasions the others do their utmost to protect him from danger : 
when driven to extremity they place their leader in the centre 

Zoological Rccreationg, p. 315. 

Animal Biogragfhy^ i , pp. 166--8-. 

Anecdoteg of Animality p. 276. 

Habits a/nd Instincts of Animals, p. 37. 

Reasoning Power of Animals, chap. iv. 
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and crowd so eagerly in front of him that the sportsmen have 
to shoot a number which they might otherwise have spared. In 
one instance a tusker, which was badly wounded by Major 
Rogers, was promptly surrounded by his companions, who sup- 
ported him between their shoulders, and actually succeeded in 
covering his retreat to the forest. 

Lastly, allusion may be made to the celebrated obser- 
vation of M. le Baion de Lauriston, who was at Laknaor 
during an epidemic which stretched a ^lumber of natives 
sick and dying upon the road. The Nabob riding his 
elephant over the road was careless whether or not the 
animal crushed the men and women to death, but not so 
the elephant, which took great pains to pick his steps 
among the people so as not to injure them. 

The following account of emotion and sagacity is quoted 
from the Rev. Julius Young’s Memoirs of his father, Mr. 
Charles Young, the actor. The animal mentioned is the 
one that subse.quently attained such widespread notoriety 
at Exeter Change, not only on account of his immense 
size, but still more because of his cruel death : — 

In July 1810, the largest elephant ever seen in England 
was advertised as ‘just arrived.’ As soon as Henry Harris, the 
manager of Covent Garden Theatre, heard of it, he determined, 
if possible, to obtain it ; for it struck him that if it were to be 
introduced into the new pantomime of ‘ Harlequin Padmenaba,* 
which he was about to produce at great cost, it would add 
greatly to its attraction. Under this impression, and before the 
proprietor of Exeter Change had seen it, he purchased it for the 
sum of 900 guineas. Mrs. Henry Johnston was to ride it, and 
Miss Parker, the columbine, was to play up to it. Young hap- 
pened to be one morning at the box-office adjoining Covent 
Garden Theatic, when his ears were assailed by a strange and 
unusual uproar 'mthin the walls. On asking one of the car- 
penters the cause of it, he was told ‘ it was something going 
wrong with the elephant ; he could not exactly tell what.’ I 
am not aware what the usage may be nowadays, but then, 
whenever a new piece had been announced for presentation on 
a given night, and there was but scant time for its preparation, 
a r^earsal would take place after the night’s regular performance 
was over, and the audience had been dismissed. One such there 
had been the night before my father’s curiosity had been roused. 
As it had been arranged that Mrs. Henry Johnston, seated in 
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a howdah on the elephant’s hack, should pass over a bridge in 
the centre of a numerous group of followers, it was thought 
expedient that the unwieldy monster’s tractability should be 
tested. On stepping up to the bridge, which was slight and 
temporary, the sagacious brute drew back his fore-feet and 
refused to budge. It is well known as a fact in natural history 
that the elephant, aware of his unusual bulk, will never trust 
its weight on any object which is unequal to its support. The 
stage-manager, seeing how resolutely the animal resisted every 
attempt made to compel or induce it to *go over the bridge in 
question, proposed *that they should stay proceedings till next 
day, when he might be in a better mood. It was during the 
repetition of the experiment that my father, having heard the 
extraordinary sounds, determined to go upon the sta^, and see 
if he could ascertain the cause of them. The first sight that met 
his eyes kindled his indignation. There stood the high animal, 
with downcast eyes and flapping ears, meekly submitting to 
blow after blow from a sharp iron goad, which his keeper was 
driving ferociously into the fleshy part of his neck, at the root 
of the ear. The floor on which he stood was converted into a 
pool of blood. One of the proprietors, impatient at what he 
regarded as senseless obstinacy, kept urging the driver to pro- 
ceed to still severer extremitic^s, when Charles Young, who was 
a great lover of animals, expostulated with him, went uj) to the 
poor patient sufferer, and patted and caressed him ; and when 
the driver was about to wield his instinxment again, with even 
still more vigour, he caught him by the wiist as in a vice, and 
stayed his hand from further violence. While an angry alterca- 
tion was going on between Young and the man of colour, who 
was the driver, Captain Hay, of the Ashel, who had brought 
over ‘ Chun^ in his ship, and had petted him greatly on the 
voyage, came in and b(^gged to know what was the matter. 
Before a word of explanation could be given, the much- wronged 
creature spoke for himself; for, as soon as he perceived the 
entrance of his patron, he waddled up to him, and, with a 
look of gentle appeal, caught hold of his hand with his pro- 
boscis, plunged it into his bleeding wound, and then thrust it 
before his eyes. The gesture seemed to say, as plainly as if it 
had been enforced by speech, * See how these cruel men treat 
Chuny. Can you approve of it ? ’ The hearts of the hardest 
present were sensibly touched by what they saw, and among 
them that of the gentleman who had been so energetic in 
promoting its harsh treatment. It was under a far l)etter im- 
pulse that he ran out into the street, purchased a few apples at 
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a stall, and offered them to him. Chuny eyed him askance, took 
them, threw them beneath his feet, and when he had crushed 
them to pulp, spurned them from him. Young, who had gone 
into Oovent Garden on the same errand as the gentleman who 
had preceded him, shortly after re-entered, and also held out to 
him some fruit, when, to the astonishment of the bystanders, 
the elephant ate every morsel, and after he had done so, twined 
his trunk with studied gentleness around Young’s waist, mark- 
ing by his action that, though he had resented a wrong, he did 
not forget a kindness. * 

It was in the ymv 1814 that Harris parted with Chuny to 
Cross, the proprietor of the menagerie at Exeter Change. One 
of the purchaser’s first acts was to send Charles Young a life 
ticket of admission to his exhibition ; and it was one of his little 
innocent vanitias, when passing through the Strand with any 
friend, to drop in on Chuny, pay him a visit in his den, and 
show the intimate relations which existed between them. Some 
years after, when the elephant’s theatrical career was run, and 
he was reduced to play the part of captive in one of the cages of 
Exeter Change, a thoughtless dandy one day amused himself by 
teasing him with the repeated offer of lettuces — a vegetable for 
which he was known to have an antipathy. At last he pre- 
sented him with an apple, but, at the moment of his taking it, 
drove a large pin into his trunk, and then sprang out of his 
reach . The keeper seeing that the poor ci’eatm*e was getting angry, 
warned the silly fellow oti‘, lest he should become dangerous. 
With a contemptuous shrug of the shoulder, he trudged off to the 
other end of the gallery, and there displayed his cruel ingenuity 
on other humbler ]>easts, till, after the absence of haJf-an-hour, 
he once more approached one of the cages opposite the elephant’s. 
By this time he had forgotten his pranks with Chuny> but Chuny 
had not forgotten him ; and as he was standing with his back 
towaids him, he thrust his proboscis through the bars of hia 
prison, twitched off the offender’s hat, dragged it in to him, tore 
it to shreds, then threw it into the face of the offending gaby, 
consummating his revenge with a loud guffaw of exultation. All 
present procl^med their approbation of this act of retributive 
justice, and the discomfit^ coxcomb had to retreat from the 
scene in confusion, jump into a hackney coach, and betake him- 
self to the hatter’s in quest of a new tile for his unroofed skidl. 
The tragic end of poor Chuny must be within the recollection of 
many of my readers. From some cause unknown he went mad, 
and after poison had been tried in vain it took 162 shots, dis- 
charged by a detachment of the Guards, to despatch him.' 

* Quoted in Animal Worlds March 1882. 
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The elephant uel many respects displays strange pe- 
culiarities of emotional temperament. Thus Mr. Corse 
says : — ‘ If a wild elephant happens to be separated from 
its young for only two or three days, though giving suck, 
she never after recognises or acknowledges it ; ’ ^ yet the 
young one knows its dam, and cries plaintively for her 
assistance. 

Again, in the wild state, the spirit of exclusiveness 
shown by members of a herd {i.e. family) towards elephants 
of other herds is remarkable. Sir E. Tennent writes : — 

If by any accident an elephant becomes hopelessly separated 
from his own herd, he is not permitted to attach himself to any 
other. He may browse in the vicinity, or frequent the same 
place to drink and to bathe ; but the intercourse is only on a 
distant and conventional footing, and no familiarity or intimate 
association is under any circumstances permitted. To such a 
height is this exclusiveness carried, that even amidst the ten*or 
of an elephant corral, when an individual, detached from his 
own party in the melee and confusion, has been driven into the 
enclosure with an unbroken herd, I have seen him repulsed in 
every attempt to take refuge among them, and driven off by 
heavy blows with their trunks as often as he attempted to in- 
sinuate himself within the circle which they had foiTued for 
common security. There can be no reasonable doubt tliat this 
jealous and exclusive policy not only contribute to pi’oduce, but 
mainly serves to perpetuate, the class of solitary elephants which 
are known by the term gooitdahs in India, and which from their 
vicious propensities and predatory habits are called llora^ or 
Rogues, in ' 

The emotional temper, or rather transformation of 
emotional psychology, which is exhibited by the Rogues 
here mentioned, is as extraordinary as it is notorious. 
From being a peaceable, sympathetic, and magnanimous 
animal, the elephant, when excluded from the society of 
its kind, becomes savage, cruel, and morose to a degree un- 
equalled in any other animal. The repulsive accounts of 
the bloodthirsty rage and wanton destructiveness of Rogues 
show that their actions are not due to sudden bursts of 
fury at the sight of man or his works, but rather to a 

* Philosophical TransaetimSf 1873. 

* Natwral History of Ceylon^ p. 114. 
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deliberate and brooding resolve to wage war on everything, 
so that the animal patiently lies in wait for travellers, 
rushing from his ambush only when he finds that the 
latter are within his power. As showing the cold-blooded 
determination of this murderous desire, I may quote 
the following case, as it was communicated to Sir E. 
Tennent : — 

We had, says thfc writer, calculated to come up with the 
brute where it had been seen half an hour before; but no sooner 
had one of our men, who was walking foremost, seen the animal 
at the distance of some fifteen or twenty fiithoms, than he ex- 
claimed, * There 1 there ! * and immediately took to his heels, 
and we all followed his example. The elephant did not see us 
until we had run some fifteen or twenty paces from the spot 
where we turned, when he gave us chase, screaming frightfully 
as he came on. The Englishman managed to climb a tree, and 
the rest of my companions did the same ; as for myself, I could 
not, although I made one or two superhuman efforts. But there 
was no time to be lost. The elephant was running at me with 
his trunk bent down in a curve towards the ground. At this 
critical moment Mr. Lindsay held out his foot to me, mth the 
help of which and then of the branches of the tree, which were 
three or four feet above my liead, I managed to scramble up to 
a branch. The elephant came directly to the tree and attempted 
to force it down, which he could not. He first coiled his trunk 
round the stem, and pulled it with all his might, but with no 
effect. He then applied his head to the tree, and pushed for 
several minutes, but with no better success. He then trampled 
with his feet all the projecting roots, moving, as he/id so, several 
tim(?s round and round the tree. Lastly, failing in all this, and 
seeing a pile of timber, which I had lately cut, at a short dis- 
tance from us, he removed it all (thirty -six pieces) one at a time 
to the root of the ti'ee, and piled them up in a regular business- 
like manner ; then placing his hind feet on this pile, he raised 
the fore part of his body, and reached out his trunk, but still he 
could not touch us, as we were too far above him. The English- 
man then fired, and the ball took effect somewhere on the 
elephant’s head, but did not kill him. It made him only the 
more furious. The next shot, however, levelled him to the 
ground. I afterwards brought the skuU of the animal to Colombo, 
and it is still to be seen at the house of Mr. Armitage.' 


* Natural IRstifry of Ceylon^ p. 140. 
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Another highly curious trait in the emotional psycho- 
logy of the elephant is the readiness with which the huge 
animal expires under the mere influence of what the 
natives call a ‘ broken heart.’ The facts on this head are 
without a parallel in any other animal, and are the more 
remarkable from the fact that, so far as natural length of 
life is any token, the elephant may be said to have more 
vitality, or innate power of living, tljan any other terres- 
trial mammal. Again, to quote from Sir E. Tennent : — 

Amongst the last of the elephants noosed was the rogue. 
Though far more savage than the other’s, he joined in none of 
their charges and assaults on the fences, as they uniformly drove 
him off, and would not permit him to enter their circle. When 
dragged past another of his companions in misfortune, who wa.s 
lying exhausted on the ground, he flew upon him and attempted 
to fasten his teeth in his head ; this was the only instance of 
viciousness which occurred during the progress of the corral. 
When tied up and overpowered, he was at first noisy and violent, 
hut soon lay down peacefully, a sign, according to the hunters, 
that his death was at hand. Their prognostication was correct ; 
he continued for about twelve hours to cover himself with dust 
like the others, and to moisten it with water from his trunk ; 
but at length he lay exhausted, and died so calmly, that having 
been moving but a few moments before, his death was only per- 
ceived by the myriads of black flies by which his body was 
almost instantly covered, although not one was visible a moment 
before. ^ 

But thK peculiarity is not confined to rogue elephants. 
Thus Captain Yule, in his ‘ Narrative of an Embassy to 
Ava in 1855,’ records an illustration of this tendency of 
the elephant to sudden death. One newly captunid, the 
process of taming which was exhibited to the British 
Envoy, ‘ made vigorous resistance to the placing of a collar 
on its neck, and the people were proceeding to tighten it, 
when the elephant, which had lain down as if quite ex- 
hausted, reared suddenly on the hind quarters, and fell on 
its side — dead I ’ 

Mr. Strachan noticed the same liability of the ele- 
phants to sudden death from very slight causes. ^ Of the 

* Natv/ral Higt^nry of Ceylon^ p. 196 . 
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fell,’ he says, ‘at any time, though on plain ground, they 
either die immediately, or languish till they die ; their 
great weight occasioning them so much hurt by the fell.’ ' 

And Sir E. Tennent observes that, — 

In the process of taming, the presence of the tame ones can 
generally be dispensed with after two months, and the captive^ 
may then be ridden by the driver alone ; and after three or four 
months he maybe entrusted with labour, so far as regards docility; 
but it is undeshable, ahd even involves the risk of life, to work 
an elephant too soon ; it has frequently happened that a valu- 
able animal has lain down and di^ the first time it was tried in 
harness, from what the natives believed to be ^ broken heart,’ 
certainly without any cause inferable from injury or previous 
disease, 2 

Nor is this tendency to die under the influence of 
mere emotion restricted to the effect of a ‘ broken heart ; ’ 
it seems also to occur under the power of strong emo- 
tional disturbances of other kinds. For instance, an 
elephant caught and trained by Mr. Cripps is thus alluded 
to by Sir E. Tennent : — 

This was the largest elephant that had been tamed in Ceylon ; 
he measured upwards of nine feet at the shoulders, and belonged 
to the caste so highly prized for the temples. He was gentle 
after his first capture, but his removal from the corral to the 
stables, though only a distance of six miles, was a matter of the 
extremest difficulty ; his exti-aordinary strength rendering him 
more than a match for the attendant decoys. He on one occasion 
escaped, but was recaptured in the forest; and ^ afterwards 
became so docile as to perform a vaiiety of tricks. He was 
at length ordered to be removed to Colombo ; but such was his 
terror on approaching the fort, that on coaxing him tvi enter the 
gate he became paralysed in the extraordinary way elsewhere 
alluded to, and died on the spot. 

General Intelligence. 

The higher mental faculties of the elephant are more 
advanced in their development than in any other animal, 
except the dog and monkey. I shall, therefore, devote 

* PkU. Tram.. A.d. 1701, vol. xxiii., p. 1062. 

* Loc. dt., p. 216. 
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eome considerable space to the narration of instances of 
its display. The general fact, that elephants are habitually 
employed in certain parts of India for the purposes of 
building, storing timber, &c., in itself shows a level of 
docile intelligence which only that of the dog can rival ; 
but I shall here confine myself to stating special instances 
of the display of sagacity unusually high, even for the 
elephant. 

Capt. Shipp, in his ‘Memoirs,’ gives the following 
incident, of which he was an eye-witness. During a march 
with guns in the enountainous districts of India, the force 
of which he was a member came to a steep ascent, A 
staircase of logs was prepared to enable the elephants to 
ascend the slope. When all was ready the first elephant 
was led to the bottom of the staircase : — 

He looked up, shook his head, and when forced by his 
driver, roared piteously. There can be no question, in my 
opinion, but that this sagacious animal was competent instinc- 
tively to judge of the practicability of the artificial flight of steps 
thus constructed ; for the moment some little alteration had 
been made, he seemed willing to approach. He then com- 
menced his examination and scrutiny by pressing with his 
trunk the trees that had been thrown across ; and after this he 
put his fore-leg on with great caution. . . . The next step for 
him to ascend by was a projecting rock, which he could not 
remove. Here the same sagacious examination took place, the 
elephant keeping his flat side close to the side of the trunk, and 
leaning against it. The next step was against a tree, but this, 
on the first pressure of his trunk, he did not like. Here the 
driver madn use of the most endearing epithets, such as 
‘ Wonderful, ‘ My life,^ ‘ Well done, my dear,’ * My dove,’ * My 
son,’ ‘ My wife ; ’ but all these endearing appellations, of which 
elephants are so fond, would not induce him to try again. 
Force was at length resorted to, and the elephant roared terri- 
fically, but would not move. 

Something was then altered, the elephant was satisfied, 
and at last succeeded in mounting to the top of the stair- 
case : — 

On reaching the top his delight was visible in a most eminent 
degree ; he caressed his keepers, and threw dirt about in a most 
playful manner. Another elephant, a much younger animal, 
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had now to follow. He had watched the ascent of the other 
with the ntmost interest, making motions all the while as 
though he was assisting him by shouldering him up the acclivity, 
in such gestures as I have seen some men make when spectators of 
gymnastic exercises. When he saw his comrade up, he evinced 
his pleasure >)y giving a salute something like the sound of a 
trumpet. When called upon to take his turn, however, he 
seemed much alarmed, and would not act at all without force. 

After a j)erformaTice similar to that of the previous 
elephant, however, Jie too neared the top, when ‘the 
oilier, who had already performed his t^isk, extended his 
trunk to the assistance of his brother in distress, round 
which the younger animal entwined his, and thus reached 
the summit.’ There was then a cordial greeting between 
the two animals, ‘ as if they had been long separated 
from each other, and had just escaped from some perilous 
achievement. They mutually embraced each other, and 
stood face to face for a considerable time, as if whispering 
congratulations.’ ^ 

Mr. Jesse says : ‘ I was one day feeding the poor 
elephant (who was so barbarously put to death at Exeter 
Change) with potatoes, which he took out of my hand. 
One of them, a round one, fell on the floor, just out of 
reach of his proboscis.’ After several ineffectual attempts 
to reach it, ‘he at length blew the potato against the 
opposite wall with sufficient force to make it rebound, 
and he then without difficulty secured it.’ ^ 

This remarkable observation has fortunately been cor- 
roborated by ]\lr. Darwin. He writes : — ^ 

I have seen, as I dare say have others, that when a small 
object is thrown on the ground beyond the reach of one of the 
elephants at the Zoological Gardens, he blows through his 
trunk on the ground beyond the object, so that the current 
reflected on all sides may drive the object within his reach.^ 

The observation has also been corroborated by other 
observers.^ 

* Memoirg^ vol. ii., p. 64 et geq. 

* Jesse, (rh'tmhigg in Natural History ^ Vol. i., p, 19. 

* Degcent of Man^ p. 96. 

* See Animal Kingdom ^ vol. iii., p. 374. 
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The following is quoted from Mr. Watson’s book : ' — 

Of the elephant’s sense and judgment the following instancse 
is given as a well-known fact in a letter of Dr. Daniel Wilson, 
Bishop of Calcutta, to his son in England, printed in a Life of 
the bishop, published a few years ago. An elephant belonging 
to an Engineer officer in his diocese had a disease in his eyes, 
and had for three days been completely blind. His owner 
asked Dr. Webb, a physician intimate with the bishop, if he 
could do anything for the relief of the animal. Dr. Webb 
replied that he was willing to try, on one of the eyes, the effect 
of nitrate of silver, which was a remedy commonly used for 
similar diseases in the human eye. The animal was accordingly 
made to lie down, and when the nitrate of silver was applied, 
uttered a terrific roar at the acute pain whicli it occasioned. 
But the effect of the application was wonderful, for the eye was 
in a great degi'ee restored, and the elephant could partially see. 
The doctor was in consequence ready to operate similarly on 
the other eye* on the following day ; and the animal, when he 
was brought out and heard the doctor’s voice, lay down of him- 
self, placed his head quietly on one side, curled up his trunk, 
drew in his breiith like a human being about to endure a pain- 
ful operation, gave a sigh of relief when it was over, and then, 
by motions of his trunk and other gestures, gave evident signs 
of wishing to express his gratitude. lJ(u-e we plainly see in 
the elephant memory, understanding, and reasoning from one 
thing to another. The animal remembered the benefit that he 
had felt from the application to one eye, and when he was 
brought to the same place on the following day and heard the 
operator’s voice, he concluded that a like service was to be done 
to his other eye. 

Thefact^^hat elephants exhibit this sagacious fortitude 
under surgical operations — thus resembling, as we shall 
afterwards observe, both dogs and monkeys — is corro- 
borated by another instance given in Bingley’s ‘ Animal 
Biography,’^ and serves to render credible the following 
story given in the same work : — 

In the last war in India a young elephant received a violent 
wound in its head, the pain of which rendered it so frantic and 
ungovernable that it was found impossible to pemiade the 
animal to have the part dressed. Whenever any one approached 

* Reasoning Po'rver of Animals, pp. 54-6. 

* Bingley, Aniinal Biography, voL i., p. 155. 



400 


ANIMAL INTELLIGENCE. 


it ran off with fury, and would suffer no person to come within 
several yards of it. The man who had care of it at length hit 
upon a contrivance for securing it. By a few words and signs 
he gave the mother of the animal sufficient intelligence of what 
was wanted ; the sensible creature immediately seized her 
young one with her trunk, and held it firmly down, though 
groaning with agony, while the surgeon completely dressed the 
wound ; and she continued to perform this service every day till 
the animal wsis perfectly recovered.* 

Again, as still Hfurther corroboration of this point, I 
may quote the following from Sir E. Tennent’s ‘ Natural 
History of Ceylon : ’ — 

Nothing can more strongly exhibit the impulse to obedience 
in the elephant than the patience with which, at the order of 
his keeper, he swallows the nauseous medicines of the native 
elephant-doctors ; and it is impossible to witness the fortitude 
with which (without shrinking) he submits to excruciating 
surgical operations for the removal of tumours and ulcers to 
which he is subject, without conceiving a vivid impression of 
his gentleness and intelligence. Dr. Davy when in Ceylon was 
consulted about an elephant in the Government stud, which 
was suffering from a deep, burrowing sore in the back, just over 
the back-bone, which had long resisted the treatment ordinarily 
employed. He recommended the use of the knife, that issue 
might be given to the accumulated matter, but no one of the 
attendants was competent to undertake the operation. ‘ Being 
assured,’ he continues, ‘ that the creature would behave well, I 
undertook it myself. The elephant was not bound, but was 
made to kneel down at his keeper’s command ; and with an 
amputating knife, using all my force, I made the incision 
1‘equired through the tough integuments. Th^'^ elephant did 
not flinch, but rather inclined towards me when using the 
knife; and merely uttered a low, and as it were suppressed 
groan. In short, he behaved as like a human being as possible, 
as if conscious (as I believe he was) that the operation was for 
his good, and the pain unavoidable. 

Major Skinner witnessed the following display of 
intelligent action by a large herd of wild elephants. 
During the hot season at Nenera Kalama the elephants 
have a difficulty in finding water, and are therefore 


Bingley, Animal Biography y vol. i., p. 166. 
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obliged to congregate in large numbers where water is 
to be obtained. Being stationed near a water supply, and 
knowing that a large herd of elephants were in the neigh- 
bourhood, Major Skinner resolved to watch their pro- 
ceedings. On a moonlight night, therefore, he 

climbed a tree about four hundi-ed yards from the water, and 
waited patiently for two hours before he heard or saw anything 
of the elephants. At length he saw a huge beast issue from 
the wood, and advance cautiously across the open ground to 
within a hundred yards of the tank, whei'e he stood perfectly 
motionless ; and the rest of the herd, meanwhile, were so quiet 
that not the least sound was to be hoard from them. Gradu- 
ally, at three successive advances, halting some minutes after 
each, he moved up to the water’s edge, in which, however, he did 
not think proper to quench his thirst, but remained for several 
minutes listening in perfect stillness. He then retumed cau- 
tiously and slowly to the point at which he had issued from 
the wood, from whence he came back with five other elephants, 
with which he proceeded, somewhat less slowly than before, to 
within a few yards of the ttmk, where he posted them as 
patrols. He then re-entered the wood and collected the whole 
herd, which must have amounted to between eighty and a 
hundred, and led them across the open ground with the most 
extraordinary composure and quiet till they came up to the five 
sentinels, when he left them for a moment, and again made a 
reconnaissance at the edge of the tank. At last, being appa- 
rently satisfied that all was safe, he turned back, and obviously 
gave the order to advance ; ‘ for in a moment,' says Major 
Skinner, ‘ the whole herd rushed to the water with a degree of 
unreserved confidence so opposite to the caution and timidity 
which had m^ked their previous movements, that nothing will 
ever persuade me that there was not rational and preconcerted 
co-operation throughout the whole party, and a degree of 
responsible authority exercised by the pati-iarch -leader.' * 

Mr. H. L. Jenkins writes to me : — 

What I particularly wish to observe is that there are good 
reasons for supposing that elephants possess abstract ideas ; for 
instance, I think it is impossible to doubt that they acquire 
through their own experience notions of hardness and weight, 
and the grounds on which I am led to think this are as follows. 

» See his letter to Sir E. Teunent in Nat, Hitt, of Ceylon, pp. 
118 - 20 . 
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A captured elephant after he has been taught his ordinary duty^ 
say about three months after he is taken, is taught to pick up 
things from the ground and give them to his mahout sitting on 
his shoulders. Now for the first few months it is dangerous to 
require him to pick up an)rthing but soft articles, such aa 
clothes, because the things are often handed up with consider- 
able force. After a time, longer with some elephants than 
other's, they appear to take in a knowledge of the nature of the 
things they are required to lift, and the bundle of clothes will 
be thr own up sharply as before, but heavy things, such as a 
crowbar or piece of iron chain, will be Ipinded up in a gentle 
manner ; a shiii*p knife will be picked up by its handle and 
placed on the elephants head, so that the mahout can also take 
it by the handle. I have purfrosely given elephants things to 
lift which they could never have seen before, and they were all 
handled in such a manner as to convince me that they recog- 
nised such qualities as hardness, sharpness, and weight. You 
are quite at liberty to make any use of these remarks you please 
if they are of service. 

Again, as Dr. LindJey Kemp observes,* ‘ the manner 
in which tame elephants assist in capturing wild ones 
affords us an instance of reasoning in an animal,’ &c. ; and 
similarly, Mr. Darwin observes: ‘It is, I think, im- 
possible to read the account given by Sir E. Tennent 
of the behaviour of the female elephants used as de- 
coys, without admitting that they intentionally practise 
deceit.’ ^ 

The following is an extract from the more interesting^ 
of the observations to which Mr. Darwin here alludes, and 
I think it is impossible to read them withoi^^ assenting to 
his judgment. Several herds of wild elephants having 
been driven into a corral, two tame decoys were ridden 
into it : — 

One w as of prodigious age, having been in the service of the 
Dutch and English Guvei'nments in succession for upwards of 
a century. The other, called by her keeper ‘ Siribeddi,* was 
about fifty years old, and distinguished for gentleness and doci- 
lity. She was a most accomplished decoy, and evinced the 
utmost relish for the sport. Having entered the corral noise- 
lessly, carrying a mahout on her shoulders with the headman of 


* hidicatiom of Instinctt p. 129. 


Descent of Man^ p. 69. 
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the noosers seated behind him, she moved slowly along with a 
sly composure and an assumed air of easy indifference ; saunter- 
ing leisurely in the direction of the captives, and halting now and 
then to pluck a bunch of grass or a few leaves as she passed. As 
she approached the herd they put themselves in motion to meet 
her, and the leader, having advanced in front and passed his 
trunk gently over her head, turned and paced slowly back to 
his dejected companions. Siribeddi followed with the same 
listless step, and drew herself up close behind him, thus afford- 
ing the nooser an opportunity to stoop mnder her and slip the 
noose over the hind foot of the wild one. The latter instantly 
perceived his danger, shook off the rope, and turned to attack 
the man. He would have suffered for his temerity had not 
Siribeddi protected him by raising her trunk and driving the 
assailant into the midst of the herd, when the old man, being 
slightly woimded, was helped out of the corral, and his son, 
Riinghanie, took his place. 

The herd again collected in a circle, with their heads 
towards the centre. The largest male was singhsl out, and 
two tame ones pushed boldly in, one on either side of him, till 
the three stood nearly abreast. He made no I'esi stance, but 
betrayed his uneasiness by shifting restlessly from foot to foot. 
Eanghanie now crept up, and holding the rope open with both 
hands (its other extremity being made fast to Sinh(*.ddi's collar), 
and watching the instant when the wild elephant lifted its 
hind foot, succeeded in passing the noose over its leg, drew it 
close, and fled to the rear. The two tame elephants instantly 
fell back, Siribeddi stretched the rope to its full length, and 
whilst she dr*agged out the caj)tive, her companion placed 
himself between her and the herd to prevent any inter- 
ference. 

In order to tie him to a tree he had to be drawn back- 
wards some twenty or thirty yards, making furious resistance, 
bellowing in terror, plunging on all sides, and crushing the 
smaller timber, which bent like reeds beneath his clumsy 
struggles. Siribeddi drew him steadily after her, and wouild 
the rope round the proper tree, holding it all the time at its 
full tension, and stepping cautiously across it when, in order to 
give it a second turn, it was necessary to pass between the tree 
and the elephant. With a coil round the stem, however, it 
was beyond her strength to haul the prisoner close up, which 
was, nevertheless, necessary in order to make him perfectly 
fast ; but the second tame one, perceiving the difficulty, re- 
turned from the herd, confront^ the struggling prisoner, 

ns 2 
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pushed him shoulder to shoulder, and head to head, forcing 
him backwards, whilst at every step Siribeddi haiiled in the 
slackened rope till she brought him fairly up to the foot of the 
tree, where he was made fast by the cooroowe people. A 
second noose was then passed over the other hind-leg, and 
secured like the first, both legs being afterwards hobbled to- 
gether by ropes made from the fibre of the kitool or jaggery 
palm, which, l>eing more flexible than that of the cocoa-nut, 
occasions less formidable ulcerations. The two decoys then 
ranged themselves, as before, abreast of the piisoner on either 
side, thus enabling Eanghanie to stoop ur^er them and noose 
the two fore-feet as he had already done the hind; and these 
ropes being made fast to the tree in fr-ont, the captiu^ was 
complete, and the tame elephants and keepeii? withdrew to 
repeat the operation on another of the herd. 

The second victim singled out from the herd was secured in 
the same manner as the first. It was a female. The tame 
ones forced themselves in on either side as before, cutting her 
off from her companions, whilst ILinghanie stooped under them 
and attached the fatal noose, and Siribeddi dragged her out 
amidst unavailing struggles, when she was made fast by each 
leg to the nearest group of strong trees. When the noose was 
placed upon her fore-foot, she seized it with her trunk, and suc- 
ceeded in carrying it to her mouth, whei*e she would speedily have 
severed it had not a bime elephant inteifered, and placing his foot 
on the rope pressed it downwards out of her jaws. . . . The 
conduct of the tame ones dining all these proceedings was truly 
wonderful. They displayed the most perfect conception of 
every movement, Ixrth of the object to be attained and of the 
means to accomplish it. They manifested the utmost enjoy- 
ment in wdiat was going on. There was no ^U-humour, no 
malignity in the spirit displayed, in what was otherwise a 
heartless proceeding, but they set about it in a way that showed a 
thorough relish for it, as an agreeable pastime. Their caution 
was as remarkable as their sagacity ; there was no hurrying, no 
confusion, they never mn foul of the ropes, w^ere never in the 
way of the animals already noosed ; and amidst the most 
violent struggles, w’hen tlie tame ones had frequently to step 
across the captives, they in no instance ti'ampled on them, or 
occasioned the slightest accident or annoyance. So far from 
this, they saw intuitively a difficulty or a danger, and addressed 
themselves unbidden to remove it. In tying up one of tha 
larger elephants, he contrived, before he could be hauled close 
up to the tree, to walk once or twice round it, carrying the 
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rope with him ; the decoy, perceiving the advantage he had 
thus gained over the nooser, walked up of her own accord, and 
pushed him backwards with her head, till she made him un- 
wind himself again ; upon which the rope was hauled tight and 
made fast. More than once, when a wild one was extending 
his trunk, and would have intercepted the rope about to be 
placed over his leg, Siribeddi, by a sudden motion of her own 
trunk, pushed his abide, and prevented him ; and on one occasion, 
when successive eflbrts had failed to put the noose over the 
fore-leg of an elephant which was ah-eat^ secured by one foot, 
but which wisely put the other to the ground as often as it was 
attempted to pass ‘the noose under it, I saw the decoy watch 
her opportunity, and when his foot was again raised, suddenly 
push in her own leg beneath it, and hold it up till the noose 
was attached and drawn tight. 

One couhl almost fancy there was a display of dry humour 
in the manner in which the decoys thus played with the fears 
of the wild herd, and made light of their effortvS at resistance. 
When reluctant they shoved them forward, when violent they 
di'ove them back ; when the wild ones throw themselves down, 
the tame ones butted them with head and shouldei^s, and forced 
them up again. And when it was necessary to keep them 
down, they knelt upon them, and prevented them from rising, 
till the ro})es were secured. 

At every' moment of leisui’e they fanned themselves with a 
bunch of leaves, and the gi^aceful ease with which an elephant 
uses his trunk on such occasions is very striking. It is doubtless 
owing to the combination of a circular with a horizontal move- 
ment in that tlexiljle limb; but it is impossible to see rm 
elephant fanning himself without being struck by the singular 
elegance of motion which he displays. The tame ones, too, in- 
dulged in th^ luxury of diLsting themselves with sand, hy 
flinging it from their trunks ; but it was a curious illustration 
of their delicate sagacity, that so long as the mahout was on 
their nocks, they confined themselves to flinging the dust along 
their sides and stomach, fjis if aware that to throw it over their 
heads and back would cause annoyance to theii* liders.^ 

Sir E. Tennent has also some observations on other 
uses to which tame elephants are put, which are well 
worth quoting. Thus, speaking of the labour of piling 
timber, he says that the elephant 

* Natural History of Ceylon^ pp. 181-94. 
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manifests an intelligence and dexterity which are suiprising to a 
stranger, because the sameness of the operation enables the 
animal to go on for hours disposing of log after log, almost 
without a hint or direction from his attendant. For example, 
two elephants employed in piling ebony and satinwood in the 
yards attached to the commissariat stores at Colombo, were so 
accustomed to their work, that they were able to accomplish 
it with equal precision and with greater rapidity than if it had 
been done by dock-labourers. When the pile attained a certain 
height, and they were i^o longer able by their conjoint efforts 
to raise one of the heavy logs of ebony to the summit, they had 
been taught to lean two pieces against the heap, up the inclined 
plane of which they gently rolled the remiiining logs, and 
placed them trimly on the top. 

It has been asserted that in their occupations ^ elephants are 
to a surprising extent the creatures of habit,’ that their move- 
ments are altogether mecjhanical, and that ‘ they ai’e annoyed 
by any deviation from their accustomed practice, and resent 
any constrained departure from the regularity of theii* course.* 
So far as my own observation goes, this is incorrect ; and I am 
assured by officers of experience, that in regard to changing his 
treatment, his hours or his occupation, an elephant evinces no 
more consideration than a horse, but exhibits the same pliancy 
and facility. 

At one point, however, the utility of the elephant stops 
short. Such is the intelligence and earnestness he displays in 
work, which ho seems to conduct almost without supervision, 
that it has been assumed that he would continue his htliour, 
and accomplish his given task, as well in the absence of his 
keeper as during his presence. But here his innate love of 
ease displays itself, and if the eye of his attendant l:>e withdrawn, 
the moment he has finished the thing immediately in hand, he 
will stroll away lazily, to browse or enjoy the luxury of fanning 
himself and blowing dust over his back. 

The mejins of punishing so powerful an animal is a question 
of difficulty to his attendants. Force being almost inapplicable, 
they try to work on his passions and feelings, by such ex- 
pedients as aliering the nature of his food or withholding it 
altogether for a time. On such occasions the demeanour of the 
creature will sometimes evince a sense of humiliation as well 
as of discontent. In some parts of India it is customary, in 
dealing with offenders, to stop their allowance of sugar canes 
or of jaggery ; or to restrain them from eating their own share 
of fodder and leaves till their companions shall have finished ; 
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And in such cases the consciousness of degradation betmyed by 
the looks and attitudes of the culprit is quite sufficient to 
identify him, and to excite a feeling of sympathy and pity. 

The elephant’s obedience to his keeper is the result of affec- 
tion, as well as of fear ; and although his attachment becomes 
so strong that an elephant in Ceylon has been known to remain 
out all night, without food, rather than abandon his mahout, 
lying intoxicated in the jungle, yet he manifests little difficulty 
in yielding the same submission to a new driver in the event 
of a change of attendants.^ ^ 

Lastly, Sir E. Tennent writes: — 

One evening, whilst riding in the vicinity of Candy, towai*ds 
the scene of the massacre of Major Dabies' party in 1 803, my 
horse evinced some excitement at a noise which approached us 
in the thick jungle, and which consisted of a repetition of the 
ejaculation urmpli ! xirmph, / in a hoai’se and dissatisfied tone. 
A turn in the forest explained the mystery, by bringing us face 
to face with a tame elephant, unaccompanied by any attendant. 
He was laboiiring painfully to carry a heavy beam of timber, 
which he balanced across his tusks, but, the pathway being 
narrow, he was foiced to bend his head to one side to |;>ermit it 
to pass endways; and the exeit-ion and this inconvenience 
combined led him to utter the dissatisfied sounds which dis- 
turbed the composure of my horse. On seeing us halt, tlie 
elephant raised his head, reconnoitred us for a moment, then 
flung down the timber, and voluntarily forced liimself back- 
wards among the brushwood so as to leave a passage, of whicli 
he expected us to avail ourselves. My horse hesitated : the 
elephant observed it, and impatiently thrust himself deepei* 
into the jungle, repeating his cry of urmph ! but in a voicx* 
evidently meant to encourage us to advance. Still the horse 
trembled ; and, anxious to observe the instinct of the two 
sagacious animals, I forebore any interference : again the 
elephant of his own accord wedged himself further in amongst 
the trees, and manifested some impatience that we did not pass 
Mm. At length the horse moved forward ; and when we were 
fairly past, I saw the wise creature stoop and take up its heavy 
burden, trim and balance it on its tusks, and resume its route 
as before, hoarsely snorting its discontented remonstrance. 

Dr. Erasmus Darwin records an observation which 
was communicated to him by a ‘ gentleman of undoubted 

* Natural Hutory of Ceylon, pp. 181->94. 
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veracity,’ of an elephant in India which the keeper was in 
the habit of leaving to play the part of nurse to his child 
when he and his wife had occasion to go away from home. 
The elephant was chained up, and whenever the child in 
its creeping about came to the end of the elephant’s 
tether, he used gently to draw it back again with his 
trunk. 

In ‘Nature,’ vol. xix., p. 385, Mr. J. J. Furniss 
writes : — t . 

In Central Park one veiy hot day my attention was drawn 
to the conduct of an elephant which had been placed in an 
enclosure in the open air. On the ground was a large heap of 
newly-mown grass, which the sagacious animal was taking up by 
the trimkful, and laying carefully upon his sun-heated back. Ho 
continued the operation until his back was completely thatched, 
when he remained quiet, apparently enjoying the result of his 
ingenuity. 

Mr. Furniss in a later communication (vol. xx., p. 21) 
continues : — 

Since the publication of my former letter (as above), I 
have received additional data bearing on the subject from Mr. 
W. A. Conklin, the superintendent of the Cential Park 
Menagerie. I am informed by him that he has frequently 
observed elephants, when out of doors in the hot sunshine, 
thatch their backs with hay or grass ; that they do so to a 
certain extent when under cover in the summer time, and when 
the hies which then attack the animals, often so fiercely as to 
draw blood, are particularly numerous ; but that they never 
attempt to thatch their backs in winter. Thi^^ems to prove 
that they act intelligently for the attainment of a definite end. 
It would be interesting to learn whether elephants in their 
wild stiite are in the habit of so thatching their backs. ^ It 
seems more pi-obable to suppose that in their native wilds they 
would avail themselves of the natural shade afforded by the 
jungle, and that the habit is one which has been developed 
in consequence of their changed surroundings in captivity. 

Mr. G. E. Peal writes to ‘ Nature ’ (vol. xxi., p. 34) : — 

One evening, soon after my arrival in Easton Assam, and 
while the five elephants were as usual being fed opposite the 
bungalow, I observed a young and lately caught one step up to 
a bamboo-stake fence, and quietly pull one of the stakes up. 
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Placmg it under foot, it broke a piece off with the trunk, and 
after lifting it to its mouth threw it away. It repeated this 
twice or thrice, and then drew another stake and began again. 
Seeing that the bamboo was old and dry I asked the reason of 
this, and was told to wait and see what it would do. At last it 
seemed to get a piece that suited, and holding it in the trunk 
firmly, and stepping the left fore-leg well forward, passed the 
piece of bamboo under the armpit, so to speak, and began to 
scratch with some force. My surprise reached its climax when 
I saw a large elephant leech fall on the ^ound, quite six inches 
long and thick as^ one’s finger, and which, from its position, 
could not easily be detached without this scraj^>er or scratcher 
which was deliberately made by the elephant. I subsequently 
found that it was a common occuiTence. Such scrapers are 
used by every elephant daily. 

On another occasion, when travelling at a time of the year 
when the large flies are so tormenting to an elephant, I noticed 
tliat the one I rode had no fan or wisp to beat them off with. 
The mahout, at my order, slackened pace and allowed her to 
go to the side of the road, when for some moments she moved 
along rummaging the smaller jungle on the bank ; at last she 
came to a cluster of young shoots well branched, and after 
feeling among them and selecting one, raised her trunk and 
neatly stripped down the stem, biking off all the lower branches 
and leaving a fine bunch on top. She deliberately cleaned it 
down several times, and then laying hold at the lower end 
broke off a beautiful fan or switch about five feet long, handle 
included. With this she kept the flies at bay as we went along, 
flapping them off on each .side. 

Say what we may, these are both really bond fide implements, 
each intelligently made for a definite purpose. 

My friend Mrs. A. S. H. Kichardson sends me the 
Allowing. The Rev. Mr. Townsend, who narrated the epi- 
sode, is personally known to her : — 

An elephant was chained to a tree in the compound opposite 
Mr. Townsend’s house. Its driver made an oven at a short 
distance, in which be put his rice-cakes to bake, and then 
covered them with stones and grass and went away. When he 
was gone, the elephant with his trunk unfastened the chain 
round his foot, went to the oven and uncovered it, took out 
and ate the cakes, re-covered the oven with the stones and 
grass as before, and went back to his place. He could not 
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faisfcen the chain a^in round his own foot, so he twisted it 
round and round it, in order to look the same, and when the 
driver returned the elephant was standing with his back to the 
oven. The driver went to his cakes, discovered the theft, and, 
looking round, caught the elephant’s eye as he looked back over 
his shoulder out of the comer of it. Instantly he detected the 
culprit, and condign punishment followed. The whole occur- 
rence was witnessed from the windows by the family 



CHAPTER XIV. 

THE CAT. 


The cat is unqueslionably a highly intelligent animal, 
though when contrasted with its great domestic rival, the 
dog, its intelligence, from being cast in quite a different 
mould, is very frequently underrated. Comparatively un- 
social in temperament, wanderingly predaceous in habits, 
and lacking in the affectionate docility of the canine 
nature, this animal has never in any considerable degree 
been subject to those psychologically transforming influ- 
ences whereby a prolonged and intimate association 
with man has, as we shall subsequently see, so profoundly 
modified the psychology of the dog. Nevertheless, as we 
shall immediately find, the cat is not only by nature an 
nnimal remarkable for intelligence, but in spite of its 
naturally imposed disadvantages of temperament, has not 
altogether escaped those privileges of nurture which un- 
numbered centuries of domestication could scarcely fail 
to supply. Thus, as contrasted with most of the wild 
species of the genus when tamed from their youngest 
days, the donifestic cat is conspicuously of less uncertain 
temper towards its masters — ^the uncertainty of temper 
displayed by nearly all the wild members of the feline tribe 
when tamed being, of course, an expression of the inter- 
ference of individual with hereditary experience. And, as 
eontrasted with all the wild species of the genus when 
tamed, the domestic cat is conspicuous in alone manifest- 
ing any exalted development of affection towards the 
human kind ; for in many individual cases such affection, 
under favouring circumstances, reaches a level fully com- 
parable to that which it attains in the dog. We do not 
know the wild stock from which the domestic cat originally 
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sprang, and therefore cannot estimate the extent of the 
psychological results which human agency has here pro-^ 
duced; but it is worth while in this connection to 
remember that the nearest ally of the domestic cat is the 
wild cat, and that this animal, while so closely resembling 
its congener in size and anatomical structure, differs so 
enormously from it in the branch of psychological structure 
which we are considering, that there is no animal on the 
face of the earth so obstinately untamable. 

As regards the wild species of the tribe in general, it 
may be said that they all exhibit the same unsocial, fierce^ 
and rapacious character. Bold when brought to bay, they 
do not court battle with dangerous antagonists, but prefer 
to seek safety in flight. Even the proverbial courage of the 
lion is now known, as a rule, to consist in ‘ the better part 
of valour ; ’ and those exceptional individuals among 
tigers which adopt a ‘man-eating’ propensity, snatch 
their human victims by stealth. That the larger feline 
animals possess high intelligence would be shown, even in 
the absence of information concerning their ordinary 
habits, by the numerous tricks which they prove them- 
selves capable of learning at the hands of menagerie- 
keepers ; though in such cases the conflict of nature with 
nurture renders even the best-trained specimens highly 
uncertain in their behaviour, and therefore always more or 
less dangerous to the ‘ lion-kings.’ The only wild species 
that is employed for any practical purpose — the cheetah 
— is so employed by utilising directly its natural instincts ; 
it is shown the antelope, and runs it d^wn after the 
manner of all its ancestors. 

Returning now to the domestic cat, it is commonly 
remarked as a peculiar and distinctive trait in its emo- 
tional character that it shows a strongly rooted attach- 
ment to places as distinguished from persons. There can 
be no question that this peculiarity is a marked feature in 
the psychology of domestic cats considered as a class, 
although of course individual exceptions occur in abun- 
dance. Probably this feature is a survival of an instinctive 
attachment to dens or lairs bequeathed to our cats by their 
wild progenitors. 
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The only other feature in the emotional life of cats 
i;rhich calls for special notice is that which leads to their 
universal and proverbial treatment of helpless prey. The 
feelings that prompt a cat to torture a captured mouse 
can only, I think, be assigned to the category to which by 
oommon consent they are ascribed — delight in torturing 
for torture’s sake. Speaking of man, John S. Mill some- 
where observes that there is in some human beings a 
special faculty or instinct of cruelty, y^hich is not merely 
a passive indifference to the sight of physical sufferings, 
but an active pleasure in witnessing or causing it. Now, 
so far as I have been able to discover, the only animals in 
which there is any evidence of a class of feelings in any 
way similar to these — if, indeed, in the case even of such 
animals the feelings which prompt actions of gratuitous 
cruelty really are similar t o those which prompt it in man — 
are cats and monkeys. With regard to monkeys 1 shall 
adduce evidence on this point in the chapter which treats 
of these animals. With regard to cats it is needless to 
dwell further upon facts so universally known. 


General Intelligence. 

Coming now to the higher faculties, it is to be 
noted as a general feature of interest that all cats, how- 
ever domesticated they may be, when circumstances 
require it, and often even quite spontaneously, throw 
off with the utmost ease the whole mental clothing 
of their artificial experience, and return in naked sim- 
plicity to the natural habits of their ancestors. This 
readiness of cats to become feral is a strong expression 
of the shallow psychological influence which prolonged 
domestication has here exerted, in comparison with that 
which it has produced in the case of the dog. A pet 
terrier lost in the haunts of his ancestors is almost as 
pitiable an object as a babe in the wood ; a pet cat under 
similar circumstances soon finds itself quite at home. The 
reason of this difference is, of course, that the psychology 
of the cat, never having lent itself to the practical uses of, 
and intelligent dependency on, man, has never, as in the 
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case of the dog, been under the cumulative influence of 
hu m an agency in becoming further and further bent away 
from its original and naturally imposed position of self- 
reliance ; so that when now a severance takes place between 
a cat and its human protectors, the animal, inheriting 
unimpaired the transmitted experience of wild progenitors,, 
knows very well how to take care of itself. 

Having made these general remarks, I shall now pass 
on to quote a few instances showing the highest level of 
intelligence to which cats attain. 

As to observation, Mrs. Hubbard tells me of a cat 
which she possessed, and which was in the habit of 
poaching young rabbits to ‘ eat privately in the seclusion 
of a disused pigsty.’ One day this cat caught a small black 
rabbit, and instead of eating it, as she always did the 
brown ones, brought it into the house unhurt., and laid it 
at the feet of her mistress. ‘ She clearly recognised the 
bla(‘k rabbit as an unusual specimen, and apparently 
thought it right to show it to her mistress.’ Such was 
‘ not the only instance this cat showed of zoological dis- 
ci’imination,’ for on another occasion, ‘ having caught 
another unusual animal — viz., a stoat — she also brought 
this alive into the house for the purpose of exhibiting it.’ 

Mr. A. Percy Smith informs me of a cat which he 
possesses, and which, to test her intelligence, he used to 
punish whenever her kittens misbehaved. Very soon this 
had the effect of causing the cat herself to train the 
kittens, for whenever they misbehaved ‘ she swore at them 
and boxed their ears, until she taught the ^kittens to be 
clean.’ 

]\Ir. Blackman, writing from the London Institution,, 
tells me of a cat which he has, and which without 
tuition began to ‘ beg ’ for food, in imitation of a terrier 
in the same house whose begging gesture it must have 
observed to be successful in the obtaining of tit-bits. 
The cat, however, would never beg unless it was 
hungry 

And no coaxing could persuade it to do so unless it felt so- 
inclined. The same cat also, whenever it wanted to go out, would 
come into the sitting-room, and make a peculiar noise to attract 
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attention . failing that mode being successful, it would pull one’s 
dress with its claw; and then having succeeded in attracting the 
desired attention, it would walk to the street door and stop 
there, making the same cry until let out. 

Coming now to cases indicative of reason in cats, Mr. 
John Martin, writing from St. Clement’s, Oxford, informs 
me : ‘ I have a cat which a short time ago had kittens, 
and from some cause or other her milk failed. Mj house- 
keeper saw her carrying a piece of ^read to them.’ The 
process of reasoning here is obvious. 

Mr. Bidie, writing from the Government Museum of 
Madras to '* Nature ’ (vol. xx., p. 96), relates this instance 
of reasoning in a cat : — 

In 1877 I was absent from Madins for two months, and left 
in my quarters three cats, one of wliich, an English tabby, was 
a very gentle and affectionate cimtiire. During my absence the 
quarters were occupied by two young gentlemen, who delighted 
in teasing and frightening the cats. About a week before my 
return the English cat had kittens, which she carefully con- 
cealed behind bookshelves in the library. On the morning of 
my return I saw the cat, and patted her as usual, and then left 
the house for about an hour. On returning to dress I found 
that the kittens were located in a comer of my dressing-room, 
where previous broods had been deposited and nursed. On 
questioning the servant as to how they came there, he at once 
relied, ‘ Sir, the old ait taking one by one in her mouth, brought 
them here.’ In other words, the mother had carried them one 
by one in her mouth from the libmry to the dressing-room, where 
they lay quite exjxised. I do not think I have heard of a more 
remarkable kwtance of reasoning and affectionate confidence in 
an animal, and I need hardly say that the latter manifestation 
gave me great pleasure. The tmin of reasoning seems to have 
been as follows : ‘ Now that my master has returned there is no 
risk of the kittens being injur^ by the two young savages in 
the house, so I will take them out for my protector to see and 
admire, and keep them in the corner in which all my former 
pets have been nursed in safety.’ 

Dr. Bannister writes me from Chicago, of a cat belong- 
ing to his friend the late Mr. Meek, the palaeontologist, 
who drew my correspondent’s attention to the fact; — 

He had fixed upright on his table a small looking-glass, from 
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which he iised to draw objects fjpom natm*e, reversed on wood. 
The cat seeing her image in this glass made several attempts to 
investigate it, striking at it, <fec. Then coming apparently to the 
conclusion that there was something between her and the other 
animal, she very slily and cautiously approached it, keeping her 
eye on it all the while, and struck her paw around behind the 
mirror, becoming seemingly much surprised at finding nothibg 
there. This was done repeatedly, imtil she was at last convinced 
that it was beyond her comprehension, or she lost interest in 
the matter. 

f 

Mr. T. B. Groves communicates an almost precisely 
similar observation to ‘Nature’ (vol. xx., p. 291), of a cat 
which, on first seeing his own reflection in a mirror, tried 
to fight it. Meeting with resistance from the glass, the 
oat next ran behind the mirror. Not finding the object 
of his search, he again came to the front, and while keep- 
ing his eyes deliberately fixed on the image, felt round 
the edge of the glass with one paw, whilst with his head 
twisted round to the front he assured himself of the per- 
sistence of the refliection. He never afterwards conde- 
scended to notice a mirror. 

The following is communicated to me by a corre- 
spondent whose name I cannot obtain permission to pub- 
lish. I am sure, however, that it is communicated in 
good faith, and the incident can scarcely be supposed to 
have been due to accident. After describing the cat and 
the parrot in their amiable relationship, my correspondent 
proceeds : — 

One evening there was no one in the kitci^en. Cook had 
gone upst[iira, and left a bowl full of dough to rise by the fire. 
Shoi’tly after, the cat rushed up after her, mewing, and making 
what signs she could for her to go down ; then she jumped up 
and seiz^ her apron, and tried to drag her down. As she was 
in such a state of excitement cook went, and found * Polly ’ 
shrieking, calling out, flapping her wings and struggling 
violently, * up to her knees ’ in dough, and stuck quite fast. 

No doubt if she had not been rescued she would have sunk 
in the morass and been smothered. 

I shall here introduce two or three cases to show the 
ingenious devices to which clever cats will resort for the 
purpose of capturing prey. 
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Mr. James Hutchings writes in ‘Nature’ (vol. xii., p. 
330) an account of an old tom cat using a young bird, which 
had fallen out of its nest, as a decoy for the old birds. 
The cat touched the young bird with his j)aw when it 
ceased to flutter and cry, in order that, by thus making it 
display its terror, the old cock bird, which w’as all the 
while flying about in great consternation, might be induced 
to approach near enough to be caught. Many times the 
cock bird did so, and the eat made numerous attempts to 
catch it, but without success. All the while a kitten had 
to be kept from •killing the young bird. As this scene 
continued for a long time — in fact, till terminated by Mr. 
Hutchings — and as there does not appear to have been 
any opportunity for errors of observation, I think the case 
worth recording. 

The following case is communicated to me by Mr. 
James Gr. Stevens, of St. Stephen, New l^runswick; — 

Looking out on the garden in fi*ont of my residence, I 
observed a robin alight on a small tree : it was midwinter, the 
ground covered with about a foot of snow. A cat cjime 
stealthily along, with difficulty making her way through the snow 
until within about three feet of the tree whei’e the bird was ; the 
robin was sluggishly resting on a twig distant three feet from 
the ground or surface of snow ; the cat could not well, owing to 
the softness of the snow, venture to nuike a spring. She 
crouched down and at first gently stined hei'sclf, evidently with 
the purpose of causing the bird to move. The fii’st attempt 
failed. She again more actively stirred hei-self by a shaking 
motion. She again failed, when she stirred herself vigorouvsly 
again and started the bird, which flew about fifty feet away, and 
alighted on a small low bush on the northern side of a close- 
hoarded fence. The cat keenly watched the flight and the alight- 
ing of the bird ; as quickly as she could cross through the snow, 
she then took a circuit of about one hurvd.re.d feet^ watching 
the place where the bird was all the while, and covering her 
march by making available every hush to hide her. When out of 
range of vision of the bird she more actively made for the fence, 
leaped over it, came up on the southern side of it, and jumped 
on it, calculating her distance so accurately that she came within 
a foot of the bush where the bird was, and at once sprung. She 
missed her prey, but I thought she proved herself a cunning 
hunter. If this case is worth relating you may use the name 
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of Judge Stevens, of St. Stephen, New Brunswick, as a witness 
to the same. 

Again, I quote the following case communicated to* 
‘Nature ’ by Dr. Frost, because, although it shows an almost 
incredible amount of far-sighted stratagem, I cannot on 
the one hand see much room for mal-observation, and on 
the other hand it is, as I shall show, to some extent cor- 
roborated by an independent observation of my friend 
Dr. Klein, and another correspondent : — 

Our servants have been accustomed during the late frost to 
throw the crumbs remaining from the breakfast-table to the 
birds, and I have several times noticed that our cat used to wait 
there in ambush in the expectation of obtaining a hearty meal 
from one or two of the assembled birds. Now, so far, this cir- 
cumstance in itself is not an * example of abstract reasoning.' 
But to continue. For the last few days this practice of feeding 
the birds has been left off. The cat, however, with an almost 
incredible amount of forethought, was observed by myself, 
together with two other members of the household, to scatter 
crumbs on the grass with the obvious intention of enticing the 
birds. ^ 

Although this account, as I have said, borders on the in- 
credible, I have allowed it to pass, because up to a certain 
point it is, as I have also said, coiToborated by an obser- 
vation communicated to me by my friend Dr. Klein, F.R.S. 

Dr. Klein satisfied himself that the cat he observed had 
established a definite association between crumbs already 
sprinkled on the garden walk, and sparrows coming to eat 
them ; for as soon as the crumbs were sp^nkled on the 
walk, the cat used to conceal himself from the walk in a 
neighbouring shrubbery, there to await in ambush the 
coming of the birds. The latter, however, showed them- 
selves more wide awake than the cat, for there was a wall 
running behind the shrubbery, from the top of which the 
birds could see the cat in his supposed concealment, and 
then a long line of sparrows used to wait watching the cat 
and the crumbs at the same time, but never venturing to 
fly down to the latter until the former, wearied with wait- 
ing, went away. In this case the reasoning observation 

* Nature, vol. xLx., p. 619. 
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of the cat — ‘ crumbs attract birds, therefore I will wait 
for birds when crumbs are scattered ^ — was as complete as 
in the case of Dr. Frost's cat, but the reasoning in the 
latter case seems to have proceeded a stage further — 
‘ therefore I will scatter crumbs to attract birds.^ 

Now, in the face of the definite statement made by 
Dr. Frost, that his cat did advance to this further stage of 
reasoning, I have not felt justified in suppressing his 
remarkable observation. And, as lending still further 
credence to the account, I may qdote the corroborative 
observation of another correspondent in ‘ Nature,’ which is 
of value because forming an intermediate step between 
the intelligence displayed by Dr. Klein’s cat- and that 
displayed by Dr. Frost’s. This correspondent says : — 

A case somewhat similar to that mentioned ))y Dr. Frost, of 
a cat scatteiing crumbs, occuiTcd licre within my own know- 
ledge. During the recent severe winter a friend was in the 
habit of throwing crumbs outside his bedroom 'window. The 
family have a fino black cat, which, seeing that the crumbs 
brought birds, would occasionally hide herself behind some 
shrubs, and when the birds came for their breakfast, would 
jwunce out upon them with varying success. The crumbs bad 
been laid out as usual one afternoon, but left untouched, and 
during the night a slight fall of snow occurred. On looking out 
next morning my fnend observed puss busily engaged scratching 
away the snow. Curious to leam what she sought, he waited, 
and saw her take the crumbs up fi’om the cleared space and lay 
them one by one after another on the snow. Aft(*r doing this 
she retired behind the shrubs to wait further developments. 
This wi\s rejieated on two other occasions.^ 

Taking, then, these three cases together, we have an 
ascending series in the grades of intelligence from that 
displayed by Dr. Klein’s cat, which merely observed that 
crumbs attracted bird.s, through that of the cat which 
ex]:)osed the concealed crumbs for the purpose of attracting 
birds, to that of Dr. Frost’s cat, which actually sprinkled 
the crumbs. Therefore, although, if the last-mentioned or 
most remarkable case had stood alone, I should not have 
felt justified in quoting it, as we find it thus led up to by 
other and independent observations, I do not feel that 1 
‘ Nature, vol. xx., p. 197. 

E £ 2 
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should be justified in suppressing it. And, after all, 
regarded as an act of reason, the sprinkling of crumbs to 
attract birds does not involve ideas or inferences very 
much more abstruse or remote than those which are con- 
cerned in some of the other and better corroborated 
instances of the display of feHne intelligence, which I shall 
now proceed to state. 

In the understanding of mechanical appliances, cats 
attain to a higher level of intelligence than any other 
animals, except monkeys, and perhaps elephants. Doubt- 
less it is not accidental that these three kinds of animals 
fall to be associated in this particular. The monkey in 
its hands, the elephant in its trunk, and the cat in its 
agile limbs provided with mobile claws, all possess instru- 
ments adapted to manipulation, with which no other organs 
in the brute creation can properly be compared, except the 
beak and toes of the parrot, where, as we have already 
seen, a similar correlation with intelligence may be traced. 
Probably, therefore, the higher aptitude which these 
animals display in their understanding of mechanical 
appliances is due to the reaction exerted upon their intel- 
gence by these organs of manipulation. But, be this as 
it may, I am quite sure that, excepting only the monkey 
and elephant, the cat shows a higher intelligence of the 
special kind in question than any other animal, not for- 
getting even the dog. Thus, for instance, while I have 
only heard of one solitary case (communicated to me by a 
correspondent) of a dog which, without tuition, divined the 
use of a thumb-latch, so as to open a closed door by 
jumping upon the handle and depressing the thumb-piece, 
I have received some half-dozen instances of this display 
of intelligence on the part of cats. These instances are 
all such precise repetitions of one another, that I conclude 
the fact to be one of tolerably ordinary occurrence among 
cats, while it is certainly very rare among dogs. I may 
add that my own coachman once had a cat which, cer- 
tainly without tuition, learnt thus to open a door that led 
into the stables from a yard into which looked some of the 
windows of the house. Standing at these windows when 
the cat did not see me, I have many times witnessed her 
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modus opercmdL Walking up to the door with a most 
matter-of-course kind of air, she used to spring at the 
half-hoop handle just below the thumb-latch. Holding 
on to the bottom of this half-hoop with one fore-paw, she 
then raised the other to the thumb-piece, dnd while 
depressing the latter, finally with her hind legs scratched 
and pushed the doorposts so as to open the door. Pre- 
cisely similar movements are described by my correspon- 
dents as having been witnessed by them. 

Of course in all such cases the* cats must have pre- 
viously observed* that the doors are opened by persons 
placing their hands upon the handles, and, having ob- 
served this, the animals forthwith act by what may be 
strictly termed rational imitation. But it should be 
observed that the process as a whole is something more 
than imitative. For not only would observation alone be 
scarcely enough (within any limits of thoughtful reflection 
that it would be reasonable to ascribe to an animal) to 
enable a cat upon the ground to distinguish that the es- 
sential part of the process as performed by the human 
hand consists, not in grasping the handle, but in depress- 
ing the latch ; but the cat certainly never saw any one, 
after having depressed the latch, pushing the doorposts 
with his legs ; and that this pushing action is due to an 
originally dehberate intention of opening the door, and 
not to having accidentally found this action to assist the 
process, is shown by one of the cases communicated 
to me (by Mr. Henry A. Gaphaus) ; for in this case, my 
correspondent says, ‘ the door was not a loose-fitting one 
by any means, and I was sur[)rised that by the force of one 
hind leg she should have been able to push it open after 
unlatching it.’ Hence we can only conclude that the cats 
in such cases have a very definite idea as to the mechan- 
ical properties of a door ; they know that to make it ox)en, 
even when unlatched, it requires to be pushed — a very 
different thing from trying to imitate any particular action 
which they may see to be performed for the same purpose 
by man. The whole psychological process, therefore, 
implied by the fact of a cat opening a door in this way is 
really most complex. First the animal must have ob- 
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served that the door is opened by the hand grasping the 
handle and moving the latch. Next she must reason, by 
‘ the logic of feehngs ’ — If a hand can do it, why not a 
paw ? Then, strongly moved by this idea, she makes the 
hrst trial. The steps which follow have not been ob- 
served, so we cannot certainly say whether she learns by a 
succession of trials that depression of the thumb-piece con- 
stitutes the essential part of the process, or, perhaps more 
probably, that her initial observations supplied her with 
the idea of clicking the thumb-piece. But, however this 
may be, it is certain that the pushing with the hind feet 
after depressing the latch must be due to adaptive reasoning 
unassisted by observation ; and only by the concerted 
action of all her limbs in the performance of a highly com- 
plex and most unnatural movement is her final puipose 
attained. 

Again, several very similar cases are communicated to 
me of cats spontaneously, or without tuition, learning 
to knock knockers and ring bells. Of course in both 
cases the animals must have observed the use to which 
knockers and bells are put, and when desiring a door to be 
oi)ened, employ these signals for the purpose. It betokens 
no small amount of observation and reasoning in a cat to 
jump at a knocker with the expectation of thereby sum- 
moning a servant to open the door — especially as in some 
of the cases the jump is not a random jump at the 
knocker, but a deliberate and complex action, having for 
its purposes the raising and letting fall of the knocker. 
For instance, Mr. Belshaw, writing to ‘ Nature"* (vol. xix., 
p. 659), says : — 

I was sitting in one of the rooms, the first evening there, and 
heai'ing a loud knock at the front door was told not to heed it, 
as it was only this kitten asking admittance. Not believing it, 
I watched for myself, and very soon saw the kitten jump onto 
the door, hang on by one leg, and put the other fore-paw right 
through the knockei’ and rap twice. 

In such cases the action closely resembles that of 
opening thumb-latches, but clearly is performed with 
the purpose of summoning some one else to open the 
door. Wonderful, however, as these cases of summoning 
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by knockers undoubtedly are^ I think they are surpassed 
by other cases in which the instrument used is the bell. 
For here it is not merely that cats perfectly well under- 
stand the use of bells as calls,* but I have one or two eases 
of cats jumping at hell-wires passing from outside into 

^ Some of my correspondents tell me of pet or drawing-room cats 
jumping on chairs and looking at bells when they want milk — this being 
their sign that they want the bell pulled to call the servant who brings 
the milk ; and Mr. Lawson Tait tells me that one of his cals— of course 
without tuition — has gone a step further, in*that she places her paws 
upon the bell as a sAll more emphatic sign that she desires it pulled. 
But Dr. Creighton Browne tells me of a cat which he has that goes a 
step further than this, and herself rings the bell. This is corroborative 
of Archbishop Whately’s anecdote. ‘ This cat lived many years in my 
mother’s family, and its feats of sagacity were witnessed by her, my 
sisters, and myself. It was known, not merely once or twice, but 
habitually, to ring the x>arloiir bell whenever it wished the door to be 
opened. Some alarm was exciterl on the lirst occasion that it turned 
bell-ringer. The family had retired to rest, and in the middle of the 
night the parlour boll was rung violently; the sleepers were startled 
from their repose, and proceeded downstairs with poker and tongs, to 
intercept, as they thought, the predatory movements of some burglar ; 
but they were equally surprised to lind that the bell had been rung by 
pussy, who frequently rex)eated the act whenever she wished to get out 
of the parlour.’ The cases, however, mentioned in the text are more re- 
markable than any of these, wliich, nevertheless, all tend to load up to 
them as by a series of stci)s. Dogs attain to the level of asking by 
gesture their masters to ring bells. One instance will be suflicient to 
quote. Mr. Rae says in ‘ Nature ’ (vol. xix., p. 459) : ‘A small English 
terrier belonging to a friend has been taught to ring for the servant. 
To test if the dog knew why it rang tlie h(dl he was told to do .so while 
the girl was in the room. The little fellow looked u]) in the most in- 
telligent manner at the person giving the order (his master or mistress, 
I forget which), then at the servant, and refused to obey, although the 
order wa.s rep<j»ted more than once. The servant left the room, and a 
few minutes afterwards the dog rang the bell immediately on being 
told to do so.’ 

It must also be added that dogs sometimes attain to the level of 
knocking knockers— though I should think this must be very rare with 
these animals, ajs I have only met with one case of it. This, however, 
is a remarkably good case, not only because it rests u^jon the authority 
of a famous observer, but also because it is so very definite as proving 
an act of reason. Dureiiu de la Malle had a terrier born in his house. 
It had never seen a knocker in its native home, and when grown up it 
was taken by its master to Paris. Getting fatigued by a walk in the 
streets, the animal returned to tlie house, but found the door shut, and 
it endeavoured vainly to attract the attention of those within by 
barking. At length a visitor called, knocked at the knocker, and 
gained admittance. The dog observed what had been done, and went 
in together with the visitor. The same afternoon he went in and out 
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houses the doors of which the cats desired to be opened.^ 
My informants tell me that they do not know how these 
cats, from any process of observation, can have surmised 
that pulling the wire in an exposed part of its length 
would have the effect of ringing the bell ; for they can 
never have observed any one pulling the wires. I can only 
suggest that in these cases the animals must have ob- 
served that when the bells were rung the wires moved, and 
that the doors were afterwards opened ; then a process of 
inference must have led them to try whether jump- 
ing at the wires would produce the same effects. But 
even this, which is the simplest explanation possible, 
implies powers of observation scarcely less remarkable 
than the process of reasoning to which they gave rise. 

As further instances corroborating the fact that both 
these faculties are developed in cats to a wonderful degree, 
I may add the following. Couch (‘Illustrations of 
Instinct,’ p. 196) gives a case within his own knowledge 
of a cat which, in order to get at milk kept in a locked 
cupboard, used to unlock the door by seating herself 
on an adjoining table, and ‘ repeatedly patting on the bow 
of the key with her paw, when with a slight pull on the 
door ’ she was able to open it ; the lock was old, and the 
key turned in it ‘ on a very slight impulse.’ 

As a still further instance of the high appreciation of 
mechanical appliances to which cats attain, I shall quote 
an extract from a paper by Mr. Otto, which will have been 
read at the lannean Society before this work is pub- 

e* 

half a dozen times, gaining admittance on each occasion by springing 
at the knocker. 

Lastly, Dr. W’'. H. Kesteven writes to ‘Nature ’ (xx., p. 428) of a cat 
which used to knock at a knocker to gain admittance, in the way 
already described of so many other cats ; but as showing how much 
more readily cats acquire this practice than dogs, it is interesting to 
note that Dr. Kesteven adds that a dog which lived in the same house 
ascertained that the cat was able to gain admittance by knocking, and 
yet did not imitate the action, but ‘was in the habit of searching for 
her when he wanted to come in, and either waiting till she was ready 
to knock at the door, or inducing her to do it to please him.’ 

* Consul E. L. Layard gives in Nature (xx., p. 339) a precisely similar 
case of a C5at habitually and without tuition ringing a bell by pulling 
at an exposed wire. 
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lished. After describing the case of a cat opening a 
thumb-latch in the same way as those already mentioned, 
this writer proceeds : — 

At Parara, the residence of Parker Bowman, Esq., a full- 
grown cat was one day accidentally locked up in a room with- 
out any other outlet than a small window, moving on hinges, 
and kept shut by means of a swivel. Not long afterwards the 
window was found open and the cat gone. This having 
happened several times, it was at last found that the cat jumped 
upon the window-sill, placed her fore-pays as high as she could 
reach against the side, delil)erately reached with one over to 
the swivel, moved it from its horizontid to a peipendiculai’ posi- 
tion, and then, leaning with her wdiolo weight against the 
window, swung it open and escaped. 

To give only one other instance of high reasoning power 
in this animal, Mr. W. Brown, writing from Greenock to 
^Nature ’ (vol, xxi., p. 397), gives a remarkable story of a 
cat, the facts in which do not seem to have admitted of 
mal-observation. While a paraffine lamp was being 
trimmed, some of the oil fell upon the back of the cat, 
and was aftervvards ignited by a cinder falling upon it 
from the fire. The cat with her back ‘ in a blaze, in an 
instant made for the door (which happened to be open) 
and sped up the street about 1 00 yards,’ where she plunged 
into the village watering-trough, and extinguished the 
flame. ^ The trough had eight or nine inches of water, 
and puss was in the habit of seeing the fire put out with 
water every night.’ The latter point is important, as it 
shows the -data of observation on which the animal rea- 
soned. 
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CHAPTER XV. 

FOXES, WOLVES, JACKALS, ETC. 

The general psychology of these animals is, of course, 
very much the same as that of the dog ; but, from never 
having been submitted to the influences of domestication, 
their mental qualities present a sufficient number of 
differences from those of the dog to require another 
chapter for their consideration. 

If we could subtract from the domestic dog all the 
emotions arising from his prolonged companionship with 
man, and at the same time intensify the emotions of self- 
reliance, rapacity, &c., we should get the emotional 
character now presented by the wolves and jackals. 

It is interesting to note that this genetic similarity of 
emotional character extends to what may be termed 
idiosyncratic details in cases where it has not been 
interfered with by human agency. Thus the peculiar, 
weird, and unaccountable class of emotions which cause 
wolves to bay at the moon has been propagated unchanged 
to our domestic dogs. • 

The intelligence of the fox is proverbial; but as I 
have not received many original observations on this^ , 
head, I shall merely refer to some of the best authen- 
ticated observations already published, and shall begin 
with the instance narrated by JMr. St. John in his ‘ Wild 
Sports of the Highlands ’ : — 

When living in Ross-shire I went out one morning in July, 
before daybreak, to endeavour to shoot a stag, which had been 
complained of very much by an adjoining farmer, as having 
done great damage to his crops. Just after it was dayhght I 
isaw a large fox coming quietly along the edge of the plantation 
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in which I was concealed ; he looked with great care over the 
turf wall into the field, and seemed to long to get hold of some 
hares that were feeding in it, but appai’ently knew that he had 
no chance of catching one by dint of running ; after considering 
a short time he seemed to have formed his plans, and having 
examined the different gaps in the wall by which the hares 
might be supposed to go in and out, he fixed upon the one that 
seemed the most frequented, and laid himself down close to it in 
an attitude like a cat watching a mouse. Cunning as he was, 
he was too intent on his own hunting to be aware that I was 
within twenty yards of him with a loaded rifle, and able to watch 
every movement that he made. I was much amazed to see the 
fellow so completely outwitted, and kept my rifle ready to shoot 
him if he found me out and attempted to escape. In the mean- 
time I watched all his plans. He first with great silence and 
care scraped a small hollow in’ the ground, throwing up the 
sand as a kind of screen between his hiding-place and the hares’ 
mews ; every now and then, however, he stopped to listen, and 
sometimes to take a most cautious look into the field ; when he 
had done this he laid himself down in a convenient position for 
springing upon his prey, and remained perfectly motionless with 
the exception of an occasional reconnoitre of the feeding hares. 
When the sun began to rise, they came one by one from the 
field to the cover of the plantation ; three had already come in 
without passing by his ambush; one of them came within 
twenty yards of him, but he made no movement beyond crouch- 
ing still more closely to the ground. Presently two came 
directly towards him ; though be did not venture to look up, I 
saw by an involuntary motion of his ears that those quick 
organs had already warned him of their approach ; the two 
hares came through the gap together, and the fox, springing 
with the qir^kness of lightning, caught one and killed her 
immediately ; he then lifted up his booty and was carrying it 
off like a retriever, when my rifle-ball stopped his course by 
passing through his back-bone, and I went up and despatched 
him. 

Numberless instances are on record showing the remark- 
able cunning of foxes in procuring bait from traps without 
allowing themselves to be caught. These cases are so 
numerous, and all display so much the same quality of 
intelligence, that it is impossible to doubt so great a 
concurrence of testimony. I shall only give two or three 
specific cases, to show the kind of intelligence that is in 
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question. It will be observed that it is much the same 
as that which is 4isplayed under similar circumstances 
by rats and wolverines, in which animals we have already 
considered it. In all these cases the intelligence dis- 
played must justly be deemed to be of a very remarkable 
order. For, inasmuch as traps are not things to be met 
with in nature, hereditary experience cannot be supposed 
to have played any part in the formation of special 
instincts to avoid the dangers arising from traps, and 
therefore the astonishing devices by which these dangers 
are avoided can only be attributed to observation, coupled 
with intelligent investigation of a remarkably high cha- 
racter. 

I extract the following from Couch’s ^ Illustrations of 
Instinct ’ (p. 175): — 

Whenever a cat is tempted by the bait, and caught in a fox- 
trap, Keynard is at hand to devour the bait and the cat too, and 
fearlessly approaches an instrument which the fox must know 
cannot then do it any harm. Let us compare with this bold- 
ness the incredible caution with which the animal proceeds 
when tempted by the bait in a set trap. Dietrich aus dem 
Winkell had once the good fortune of obseiwing, on a winter 
evening, a fox which for many preceding days had been allured 
with loop baits, and as often as it ate one it sat comfortably 
down, wagging its brush. The nearer it approached the trap, 
the longer did it hesitate to take the baits, and the oftener did it 
make the tour rouii'^ the catching-place. When arrived near 
the trap it squatted down, and eyed the bait for ten minutes at 
least ; whereupon it ran three or four times round the trap, 
then it stretched out one of its fore-paws after the bait, but did 
not touch it j again a pause, during which the fox stared im- 
movably at the bait. At last, as if in despair, the animal made 
a rush and was caught by the neck, (Mag. Nat. Hist., N. S.,, 
vol. i., p. 512.) 

In ^ Nature,’ vol. xxi.,p. 132, Mr. Crehore, writing from 
Boston, says : — 

Some years since, while hunting in Northern Michigan, I 
tried with the aid of a professional trapper to entrap a fox who 
made nightly visits to a spot where the entrails of a deer had 
been thrown. Although we tried every expedient that sug- 
gested itself to us we were unsuccessful, and, what seemed very 



FOX. 


429 

.singular, we always found the trap sprung. My companion 
insisted that the ammal dug beneath it, and putting his paw 
beneath the jaw, pushed down the pan with s^ety to himself ; 
but though the appearance seemed to confirm it, I could hardly 
ciredit his explanation. This year, in another locality of the 
same region, an old and experience trapper assured me of its 
^sorrectness, and said in confirmation that he had several times 
■caught them, after they had made two or three successful 
attempts to spring the trap, by the simple expedient of setting it 
upside down, when of course the act of undermining and touch* 
ing the pan would bring the paw within the grasp of the jaws. 

In connection with traps, my Mend Dr. Eae has 
communicated to me a highly remarkable instance of the 
display of reason on the part of the Arctic foxes. I have 
previously published the facts in my lecture before the 
British Association in 1879, and therefore shall here quote 
them from it : — 

Desiring to obtain some Arctic foxes, Dr. Rae set various 
kinds of traps ; but as the foxes knew these traps from previous 
experience, he was unsuccessful. Accordingly he set a kind of 
trap with which the foxes in that part of the country were not 
acquainted. This consisted of a loaded gun set upon a stand 
pointing at the bait. A string connected the trigger of the gun 
with the bait, so that when the fox seized the bait he discharged 
the gun, and thus committed suicide. In this an-angement the 
gun was separated from the bait by a distance of about 30 yards, 
and the string which connected the trigger with the bait was 
concealed throughout nearly its whole distance in the snow. 
The gun-trap thus set was successful in killing one fox, but 
never in killing a second ; for the foxes afterwards adopted 
either of devices whereby to secure the bait without injur- 
ing themselves. One of these devices was to bite through the 
string at its exposed part near the trigger, and the other device 
was to burrow up to the bait through the snow at right angles 
to the line of fire, so that, although in this way they discharged 
the gun, they escaped with j)erhaps only a peUet or two in the 
nose. Now both of these devices exhibited a wonderful degree 
of what I think must fairly be called power of reasoning. I 
have carefully interrogated Dr. Bae on all the circumstances of 
the case, and he tells me that in that part of the world traps 
are never set with strings ; so that there can have been no 
special association in the foxes’ minds between strings and 
traps. Moreover, after the death of fox No. 1, the track on 
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the snow showed that fox No. 2, notwithstanding the temp- 
tation offered by the bait, had expended a great deal of scientific 
observation on the gun before he undertook to sever the cord. 
Lastly, with regard to burrowing at right angles to the line of 
fii*e, Dr. Rae justly deemed this so extiuordinary a circumstance, 
that he repeated the experiment a number of times, in order to 
satisfy himself that the direction of the burrowing was really to 
be attiibuted to thought, and not to chance.^ 

• I have requested Dr. Rae to write out all the particulars of these 
remarkable observations, and tlie following is the response which he 
has kindly made : — ‘ When trapping foxes in Hudson’s Bay it sometimes 
happens that certain of these acute animals, probably from having seen 
their companions caught, studiously avoid the ordinary .steel and wooden 
traps, however carefully set. The trapper then sets one or more guns 
in a peculiar manner, having a line 16 or 20 yards long uniting the 
trigger with a bait, on taking hold of which the fox sets the gun off, 
and commits suicide. Tlie double object of the bait being placed so 
near the .gun is that the fox may be certainly killed — not wounded 
only — and that the head alone should be hit, and the body not riddled 
all over with shot, wliich would spoil the skin. It is also necessary to 
mention that four or five inches of slack lino must be allowed for 
contraction of the line by change from a dry to a moist atmosphere, 
which otherwise would cause so great a strain on the trigger that the 
gun would be discharged without the bait being touched. So as to 
conceal os far as possible all connection between bait and gun, that 
part of the line next the bait is carefully hid under the snow. 

‘ When the fox takes the bait, he will have lifted it five inches (the 
length of the slack line) from its normal position before the gun goes 
off ; consequently, instead of pointing the gun at the bait, it is aimed 
fully eight or nine inches higher, at the probable position of the brain 
of the animal when the gun is discharged. 

‘ For reasons which scarcely require explanation, foxes very gene- 
rally go about in pairs (long before the snow disappears), not necessarily 
always close together, because they have a better chance of finding 
food if separated some distance from each other. 

‘ After one or more foxes have been shot, the trappei bn visiting his 
guns perhaps finds that a fox has first cut the line connecting the bait 
with the gun, and then gone up and eaten the bait ; or, if the gun has 
been set on a drift bank of snow, he or she has scraped a trench ten or 
twelve inches deep up to the bait, taken hold of it whilst lying in the 
trench, set the gun off, and then trotted coolly away with the food 
(taken, one may say, from the gun’s mouth) safe and uninjured, as is 
clearly evinced by there being no mark of blood on the tracks. 

* In pulling the bait whilst in the trench, the fox would drag it five 
inches, or the length of the slack line, dimmivards^ and therefore his 
head and nofe would be completely out of harm^s way, both becivuse of 
the snow protection, and also these parts of his body being twelve or 
thirteen inches below the line of aim. 

‘ In the cases seen by myself, and by a friend of greater experience, 
the trench was always scraped at right angles, or nearly so, to the line 
of fire of the gun. This at first sight may appear erroneous, but on 
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Dr. Kae also informs me with regard to wolves, that 
‘ they have been frequently known to take the bait from 
a gun without injury to themselves, by first cutting the 
line of communication between the two.’ ^ He adds : — 

I may also mention what I have been told, although I have 
never had an opportunity of seeing it, that wolves watch the 
fishermen who set lines in deep water for trout, thi*ough holes 
in the ice on Lake Superior, and very soon after the man has 
left, the wolf goes up to the place, takes hold of the stick which 
is placed across the hole and attached to’ the line, trots off with 
it along the ice udtil the bait is brought to the suiface, then 
returns and eats the bait and the fish, if any happens to be on 
the hook. The trout of Lake Supprior ai^e very large, and the 
baits are of a size in proportion. 

Mr. Murray Browne, Inspector of the Local Govern- 
ment Board, writes to me from Whitehall as follows : — 

I once, at the Devil’s Glen, Wicklow, found a fox fiist in a 
trap by the foot. We did not like to touch him, but got sticks 
and poked at the trap till we got it open. The process took 
ten minutes or a quarter-hour. When first we came up 
the fox strained to get free, and looked frightfully savage ; but 
we had not poked at the trap more than a very short time 
before the whole expression of his face changed, he lay perfectly 
quiet (though we must at times have hurt him) ; and when at 
last we had got the trap completely off his foot, he still lay quiet, 

reflection it really is not so, for if the trench is to be a shelter one — 
thinking, as the fox must have done, that the gun or something coming 
from it was the danger to be protected from or guarded against — it 
must be made across the line of fire, for if scratched in the direction of 
fire it would afford little or no protCKJtion or concealment, and the 
reasoning power or intelligence of the fox would be at fault. 

‘ My belief is that one of these knowing foxes had seen his or her 
companion shot, or found it dead shortly after it had been killed, and 
not unnaturally attributed the cause of the mishap to the only strange 
thing it saw near, namely, the gun, 

* It was evident that in all cases they had studied the situation care^ 
fully, as was sufficiently shown by their tracks in the snow, which 
indicated their extremely cautious approach when either the string- 
cutting or trench-making dodge was resorted to, in attempting to obtain 
the coveted bait without injury to themselves.’ 

‘ It will be remembered that, from evidence previously detailed, 
both the wolverine or glutton and certain deer have been shown capable 
of similarly obviating the danger of gun-traps. 
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and looked cahnly at us, as if he knew we were friends. In 
fact, we had some little difficulty in getting him to move away, 
which he did readily enough when he chose. Was not this a 
case of reason and good sense overpowering natural instinct 1 

Couch says (‘Illustrations of Instinct,’ p. 178): 
^Derham quotes Olaus in his account of Norway as 
having himself witnessed the fact of a fox dropping his 
tail among the rocks on the sea-shore to catch the crabs 
below, and hauling^ up and devouring such as laid hold 
of it.’ 

Under the present heading I musr not omit to refer 
to an interesting class of instincts which are manifested 
by those species of the genus Cams, whose custom it is to 
hunt in packs. The instincts to which I refer are those 
which lead to a combination among different members of 
the same pack for the capture of prey by stratagem. These 
instincts, which no doubt arose and are now maintained by 
intelligent adaptation to the requirements of the chase, I 
shall call ‘collective instincts.’ Thus Sir E. Tennent 
writes : — 

At dusk, and after nightfall, a pack of jackals, having 
watched a hare or a small deer take refuge in one of these 
retreats, immediately surrounded it on all sides; and having 
stationed a few to watch the path by which the game entered, 
the leader commences the attack by raising the cry peculiar to 
their race, and which resembles the sound ‘ okkay ’ loudly and 
rapidly repeated. The whole party then rush into the jungle 
and drive out the victim, which generally falls into the ambush 
previously laid to entrap it. 

A native gentleman, who had favourable opportunities of 
observing the movements of these animals, informed me that 
when a jackal has brought down his game and killed it, his 
first impulse is to hide it in the nearest jungle, whence he issues 
with an air of easy indifference to observe whether anything 
moi*e powerful than himself may be at hand, from which he 
might encoimter the risk of being despoiled of his capture. If 
the coast be clear he returns to the concealed carcass and ciirries 
it away, followed by his companions. But if a man be in sight, 
or any other animal to be avoided, my informant has seen the 
jackal seize a cocoa-nut husk in his mouth, or any similar sub- 
stance, and fly at full speed, as if eager to cany off his pretended 
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prize, retaming for the real booty at some more convenient 
season.^ 

Again, Jesse records the following display of the same 
instinct by the fox, as having been communicated to him 
by a friend on whose veracity he could rely : — 

Part of this rocky ground was on the side of a very high 
hiU, which was not accessible for a sportsman, and from which 
both hares and foxes took their way in the evening to the plain 
below. There were two channels or guljies made by the rains, 
leading from these rocks to the lower ground. Near one of 
these channels, the sportsman in question, and his attendant, 
stationed themselves one evening in hopes of being able to 
shoot some hai*es. They had not 4:)een there long, wdien they 
observed a fox coming down the gully, and followed by another. 
After playing together for a little time, one of the foxes con- 
cealed himself under a large stone or lock, which was at the 
bottom of the channel, and the other returned to the rocks. 
He soon, however, came back, chasing a hare before him. As 
the hare was passing the stone where the first fox had conceiiled 
himself, he tried to seize her by a sudden spring, but missed his 
aim. The chasing fox then came up, and finding that his ex- 
pected prey had escaped, through the want of skill in his 
associate, he fell upon him, and they both fought with so much 
animosity, that the parties wlio had been watching their pro- 
-ceedings came up and destroyed them both. 

Similarly, Mr. E. C. Buck records (‘Nature,’ viji., 303) 
the following interesting observation made by his friend 
Mr. Elliot, B.C.S., Secretary to Government, N.W.P. ; — 

He saw two wolves standing together, and shortly after 
noticing them Was surprised to see one of them lie down in a 
ditch, and the other walk away over the open plain. He 
watched the latter, which deliberately went to the far side of a 
herd of antelopes standing in the plain, and drove them, as a 
sheep-dog would a flock of sheep, to the very spot wheie his 
companion lay in ambush. As the antelopes crossed the ditch, 
the concealed wolf jumped up as in the former case, seized a 
doe, and was joined by his colleague. 

Mr. Buck draws attention to another closely similar 
display of collective instinct of wolves in the same 
district observed by a ‘ writer of one of the books on 
Indian sport.’ 

* Niat. Hut. of Ceylon^ p. 36. 
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With reference to this case I wrote to ‘Nature’ as 
follows. The friend to whom I allude was the late Dr. 
Brydon, C.B. (the ‘ last man ’ of the Afghan expedition 
of 1841), whom I knew intimately for several years, and 
always found his observations on animals to be trust- 
worthy : — 

In response to the api)eal which closes Mr. Buck’s interest- 
ing letter (‘ Nature/ vol. viii., p. 302), the following instance of 
‘ collective instinct ’ exliibited by an animal closely allied to the 
wolf, viz., the Indian jackal, deserves to h3 recorded. It was 
communicated to me by a gentleman (since deceased) on whose 
veracity I can dei)end. This gentleman was waiting in a tree 
to shoot tigei's as they cairfe to drink at a large lake (I forget 
the distri(*t), skirted by a dense jungle, when about midnight 
a large axis deer emerged from the latter and went to the 
water’s edge. Then it stopped and sniffed the air in the direc- 
tion of the jungle, as if suspecting the presence of an enemy ; 
apparently satisfied, however, it began to drink, and continued 
to do so for a most inordinate length of time. When literally 
swollen wdth w^ater it turned to go into the jungle, but was 
met on its extreme margin by a jackal, which, with a sharp 
yelp, turned it again into the open. The deer seemed much 
startled, and ran ixlong the shore for some distance, when it 
again attempted to enter the jungle, but was again met and 
driven back in the same manner. The night being calm, my 
friend could hear this process being repeated time after time — 
the yelps becoming successively fainter and fainter in the dis- 
tance, until they became whoUy inaudible. The stratagem thus 
employed was sufficiently evident. The lake having a long 
narrow shore intervening between it and the jungle, the jackals 
formed themselves in Line along it while concealed within the 
extreme edge of the cover, and waited until the deer was water- 
logged. Their prey, being thus rendered heavy and short- 
winded, w’ould fall an easy victim if induced to run sufficiently 
far, i.e., if prevented from entering the jungle. It was, of 
course, impossible to estimate the number of jackals engaged in 
this hunt, for it is not impossible that as soon as one had done 
duty at one place, it outran the deer to await it in another. 

A native servant who accompanied my friend told him that 
this was a stiutagem habitually employed by the jackals in that 
place, and that they hunted in sufficient numbers ^ to leave 
nothing but the bones.’ As it is a stratagem which could only 
be effectual under the peculiai* local conditions described, it 
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must appear that this example of collective instinct is due to 
^ separate expression,’ and not to * inherited habit.' 

Cases of collective instinct are not of unfrequent occurrence 
among dogs. For the accuracy of the two following I can 
vouch. A small Skye and a large mongrel were in the habit of 
hunting hares and rabbits upon their own account, the small 
dog having a good nose, and the larger one great flec'tness. 
These qualities they combined in the most advantageous 
manner, the terrier driving the cover towards his fleet-footed 
companion which was waiting for it outside. 

The second caj^ is remai'kable for a display of sly sagacity. 
A friend of mine in Ross-shire had a small terrier and a large 
Newfoundland. One day a shepherd called upon him to say 
that his dogs had l>een worrying sheep the night before. The 
gentleman said there must be some mistake, as the Newfound- 
land had not been unchained. A few days afterwards the 
she})herd again called with the same complaint, vehemently 
asserting that he was positive as to the identity of the dogs. 
Consequently the owner set one watch upon the kennel and 
another outside the sheep enclosure, dirwting them (in con- 
sequence of what the shepherd had told him) not to interfere 
with the action of the dogs. After this had been done several 
nights in .succession, the small dog was observed to come at 
daydawn to the place where the large one was chained ; the 
latter immediately slipped his collar, and the two animals made 
straight for the sheep. Upon arriving at the enclosure the 
Newfoundland concealed himself behind a hedge, while the 
terrier drove the sheep towards his ambush, and the fate of one 
of them wiis quickly sealed. When their breakfast was finish (jd 
the dogs i-etumed home, and the larger one, thrusting his head 
into his collar, lay down again as though nothing had happened. 
Why this anfbial should have chosen to hunt by stratagem 
prey wliich it could easily run down, I cannot suggest ; but 
there can 1^ little doubt that so wise a dog must have had 
some good reason. 

A similar instance of the display of collective instinct 
is thus narrated by M. Bureau de la Malle : — 

I had at one time two sporting dogs, the one an excellent 
pointer with a very smooth skin, and of remarkable beauty and 
intelligence ; the other was a spaniel with long and thick hair, 
but which had not been biught to point, but only coursed in 
the woods like a harrier. My ckdteau is situated on a level 
spot of ground, opposite to copse wood filled with hares and 

F F 2 
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rabbits. Wben sitting at my window, I have observed these 
two dogs, which were at large in the yard, approach and make 
signs to each other, and fii-st glancing at me, aa if to see if I 
offered any obstacle to their wishes, step away veiy gently, then 
quicken their pace when they were at a little distoce from my 
sight, and finally dart off at full speed when they thought I 
could neither see them nor order them back. Surprised at this 
mysterious manoeuvre, I followed them, and witnessed a sin- 
gular sight. The pointer, who seemed to be the leader of the 
enterpnse, bad sent the^ spaniel out to beat the bushes, and give 
tongue at the opposite extremity of the bushwood. As to 
himself, he made with slow steps the circuit of the wood by 
following it along the border, and I observed him stop before a 
passage much frequented by rabbits, and there point. I con- 
tinued at a distance to observe how the intrigue \vas going to 
end. At length I heard the spaniel, which had started a hare, 
drive it with much tongue towards the place where its com- 
panion was lying in ambush, and the moment that the hare 
came out of the passage to gain the fields, the latter darted 
upon it and brought it to me with an air of triumph. I have 
seen these two dogs repeat this same manoeuvre more than a 
hundred times ; and this conformity has convinced me that it 
was not accidental, but the result of a concerted agreement and 
combined plan of operations understood beforehand. 

Again, among Mr. Darwin’s MSS., I find a letter from 
Mr. H. Keeks (1871), which says that the wolves of New- 
foundland adopt exactly the same stratagem for the cap- 
ture of deer in winter as that which is adopted by the 
hunters. That is to say, some of the pack secrete them- 
selves in one or more of the leeward deer-paths in the 
forest or ‘ belting,’ while one or two wolves make a 
circuit round the herd of deer to windward. The herd 
invariably retreats by one of its accustomed runs, and ‘ it 
rarely happens .... that the wolves do not manage by 
this stratagem to secure a doe or young stag.’ And 
Leroy, in his book on Animal Intelligence, narrates closely 
similar facts of the wolves of Europe as having fallen 
within his own observation. 
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CHAPTER XVI. 

THE DOG. • 

The intelligence *of the dog is of special, and indeed of 
unique interest from an evolutionary ])oint of view, in 
that from time out of record thts animal has been domes- 
ticated on account of the high level of its natural iiitelli- 
gence ; and by persistent contact with man, coupled with 
training and breeding, its natural intelligence has been 
greatly changed. In the result we see, not only a general 
modification in the way of dependent companionship and 
docility, so unlike the fierce and self-reliant disposition 
of all wild species of the genus ; but also a number of 
special modifications, peculiar to certain breeds, which all 
have obvious reference to the requirements of man. The 
whole psychological character of the dog may therefore be 
said to have been moulded by human agency with refer- 
ence to human requirements, so that now it is not more 
true that man has in a sense created the structure of the 
bull-dog and greyhound, than that he has implanted the 
instincts of the watch-dog and pointer. The definite 
proof which •we thus have afforded of the transforming 
and creating influence exerted upon the mental character 
and instincts of species by long and persistent training, 
coupled with artificial selection, furnishes the strongest 
possible corroboration of the theory which assigns psycho- 
logical development in general to the joint operation of 
individual experience coupled with natural selection. For 
thousands of years man has here been virtually, though 
unconsciously, performing what evolutionists may re- 
gard as a gigantic experiment upon the potency of in- 
dividual experience accumulated by heredity; and now 
there stands before us this most wonderful monument of 
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his labours — the culmination of his experiment in the 
transformed psychology of the dog. 

In my next work I shall treat of this subject with the 
fulness that it deserves — especially in its relation to the 
origin of instincts and the development of the moral 
sense ; but to enter upon this topic at present would 
demand more space than can be allowed. 

To do full justice to the psychology of the dog a 
separate treatise would be required. Here I can only 
trace a sketch. 

t 

Memory, 

As regards memory, one or two instances will suffice. 
Mr. Darwin writes; ‘I had a dog who was savage and 
averse to all strangers, and I purposely tried his memory 
after an absence of five years and two days. I went near 
the stable where he lived, and shouted to him in my old 
manner ; he showed no joy, but instantly followed me out 
walking, and obeyed me, as if I had parted with him only 
an hour before.’ ' 

It is not only persons or places that dogs remember 
for long periods. I had a setter in the country, which one 
year I took up with me to town for a few months. AiMiile 
in town he was never allowed to go out without a collar 
on which was engraved my address. A ring upon this 
collar made a clinking sound, and the setter soon learnt to 
associate the approach of this sound with the prospect of 
a walk. Three years afterwards I again took this setter 
up to town. He remembered every nook end corner of 
my house in town, and also his way about the streets, and 
the first time that I brought his collar, slightly clinking 
as before, he showed by his demonstrations of joy that he 
well remembered the sound with all its old associations, 
although he had not heard this sound for three years. 

Emotions, 

The emotional life of the dog is highly developed — 
more highly, indeed, than that of any other animal. His 


Descent of Man^ p. 74. 



BOG — EMOTIONS. 


439 


gregarious instincts, united with his high intelligence and 
constant companionship with man, give to this animal a 
psychological basis for the construction of emotional cha- 
racter, having a more massive as well as more complex 
consistency than that which is presented even in the case 
of the monkey, which, as we shall afterwards see, attains 
to a remarkably high level in this respect. 

Pride, sense of dignity, and self-respect are very con- 
spicuously exhibited by well-treated dogs. As with man, so 
with the friend of man, it is only^those whose lines of 
fortune have Ml*n in pleasant places, and whose feelings 
may therefore be said to have prohted by the refining 
influences of culture, that display in any conspicuous mea- 
sure the emotions in question. ‘t>urs of low degree,’ and 
even many dogs of better social i>osit ion, have never enjc)yed 
those conditions essential to moral refinement, which alone 
can engender a true sense of self-respect and dignity. A 
‘ low-life ’ dog may not like to have his tail i)ulled, any 
more than a gutter child may like to have his ears boxed ; 
but here it is physical pain rather than wounded yjride 
that causes the smart. Among ‘ high -1 ife ’ dogs, however, 
the case is different. Here wounded sensibilities and loss 
of esteem are capable of producing much keener suffering 
than is mere physical pain ; so that among such dogs a 
whipping produces quite a different and a much more 
lasting effect than in the case of their rougher brethren, 
who, as soon as it is over, give themselves a shake and think 
no more about it. As evidence of the delicacy of feeling 
to which dc^s of aristocratic estate may attain, I shall 
give one or two among many instances that I could render. 

A reproachful word or look from any of his friends 
would make a Skye terrier that I owned miserable for 
a whole day. If we had ever ventured to strike him I 
do not know what would have happened, for his sentiments 
were quite abreast of the age with res][>ect to moral repug- 
nance to the use of the lash. Thus, for instance, at one 
time when all his own friends were out of town, he was 
taken for a walk every day in the park by my brother, to 
whose care he had been entrusted. He enjoyed his walks 
very much, and was wholly dependent upon my brother 



440 


ANIMAL INTELLIGENCE. 


for obtaining them. Nevertheless, one day while he was 
amusing himself with another dog in the park, my brother,, 
in order to persuade him to follow, struck him with a 
glove. The terrier looked up at his face with an astonished 
and indignant gaze, deliberately turned round, and trotted 
home. Next day he went out with my brother as before,, 
but after he had gone a short distance he looked up at his 
face significantly, and again trotted home with a dignified 
air. After thus making his protest in the strongest way 
he could, the dog ever afterwards refused to accompany 
him. t 

This terrier habitually exhibited a strong repugnance 
to corporal punishment, eyen when inflicted upon others. 
Thus, whenever or wherever he saw a man striking a dog, 
whether in the house or outside, near at hand or at a dis- 
tance, he used to rush in to interfere, snarling and snap- 
ping in a most threatening way. Again, when driving 
with me in a dog-cart, he always used to hold the sleeve of 
my coat every time I touched the horse with the whip. 
As bearing upon this sensitiveness of feeling produced in 
dogs by habitually kind treatment, I shall here give an 
extract from the letter of one of my correspondents (Mrs. 
E. Picton). It relates to a Skye terrier which had a strong 
aversion to being washed ; — 

In pi-ocess of time this avei*sioii increased so much that all 
the servants I had refused to perform the ablutions, being in 
terror of doing so from the ferocity the animal evinced on 
such occasions. I myself did not choose to undertake the office, 
for though the animal was passionately attached tcnne, such was 
his horror of the operation, that even I was not safe. Threats, 
beating, and starving were all of no avail ; he still persisted in 
his obstinacy. At length I hit upon a new device. Leaving 
him peifectly free, and not curtailing his liberty in any way, I 
let him know, by taking no notice of him, that he had offended 
me. He was usually the companion of my walks, but now I 
refused to let him accompany me. When I returned home I 
took no notice of his demonstrative welcome, and when he came 
looking up at me for caresses when I was engaged either in 
imding or needlework, I deliberately turned my head aside. 
This state of things continued for about a week or ten days, 
and the poor animal looked wretched and forlorn. There was 
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evidently a conflict going on within him, which told visibly on 
his outward appearance. At length one momiiig he crept 
quietly up to me, and gave me a look which said as plainly i\& 
any sjwken words could have done, * I can stand it no longer ; I 
submit.' And submit he did quite quietly and patiently to 
one of the roughest ablutions it had ever been his lot to expe- 
rience ; for by this time he sorely needed it. After it was over 
he bounded to me with a joyous bark and wag of his tail, saying 
unmistakably, * I know all is right now.’ He took his place by 
my side as his right when I went for my walk, and retained 
from that time his usually glad and joyous expression of coiin- 
tenance. When th^ period for the next ablution came round 
the old spirit of obstinacy resumed its sway for a while, but a 
single look at my averted countenance was sufficient for him, 
and lie again submitted without a murmur. Must there not 
have been something akin to the I'easoning faculty in the breast 
of an animal who could thus for ten days carry on such a 
sti'uggle 1 

This strong effect of silent coldness shows that the loss 
of affectionate regard caused the terrier more suffering 
than beating, starving, or even the hated bath ; and as 
many analogous cases might be quoted, I have no hesitation 
in adducing this one as typical of the craving for affic- 
tionate regard which is manifested hy sensitive dogs. 

In this connection I may point out the remarkable 
change which has been produced in the domestic dog as 
compared with wild dogs, with reference to the enduring 
of pain. A wolf or a fox will sustain the severest kinds of 
physical suffering without giving utterance to a sound, 
while a dog wiil .scream when any one accidentally treads 
upon its toes. This contrast is strikingly analogous to 
that which obtains between savage and civilised man ; 
the North American Indian, and even the Hindoo, will 
endure without a moan an amount of physical pain— or at 
least bodily injury — which would produce vehement ex- 
pressions of suffering from a European. And doubtless 
the explanation is in both cases the same — namely, that 
refinement of life engenders refinement of nervous organi- 
sation, which renders nervous lesions more intolerable. 

As evidence of the idea of caste in a dog, I shall 
quote only one instance, although many others might be 
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given ; this also may be taken as typical. I extract it 
from St. John’s ‘ Wild Sports of the Highlands,’ where, 
speaking of his retriever, this very good observer states ; 
* He struck up an acquaintance with a ratcatcher and liis 
cur, thoroughly entering into their way of business ; but 
the moment he saw me he instantly cut his humble 
friends, and denied all acquaintance with them in the 
most comical manner.’ ^ 

Dogs likewise display in a high degree the feelings of 
emulation and jealdlisy. I once had a terrier which took 
great pains, and manifested paternal delight, in teaching 
his puppy to hunt rabbits. But in time the puppy out- 
grew his father in strength and fleetness, so that in the 
chase, in spite of straining every nerve, the father used 
to be gradually distanced. His whole demeanour then 
changed, and every time that he found his son drawing 
away from him he used in desperation to seize the reced- 
ing tail of the youngster. Although the son was now 
much stronger than the father, he never used to resent 
this exercise of paternal authority, even though the 
rabbit were close under his nose. 

Of jealousy in dogs innumerable instances might be 
given, but I sliall merely quote one from my bulky cor- 
respondence on this head. It is sent me by Mr. A. 
Oldham : — 

He had grown old, and having some affection in his legs 
which made walking difficult to him, he had sunk into a very 
stagnant sort of life, when a Scotch terrier was brought to live 
with us, and treated with much favour. All Chftrlie’s old vigour 
revived upon the advent of this rival. He exhibited agonies of 
jealousy, tuid has since spent his life in following, watching, and 
imitating him. He insists on doing everjihing that Jack does. 
Although he liad previously given up walking, he now makes a 
point of going out whenever Jack does so. Several times he 
has startal with us, but finding that Jack was not of the party, 
has turned back and quietly gone home. In the same way, 

‘ So many cases are on record of large dogs (especially of the New- 
foundland breed) throwing troublesome curs into the water, and again 
rescuing them if they show danger of drowning, that we can scarcely 
fail to accept them as true. Such cases exhibit a wonderful play of 
human-like emotk*ns. 
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although before he ate nothing but meat, he now ejits any food 
that is also given to Jack ; and if Jack is caressed he watches 
for some time, and then bursts out whining and barking. I have 
seen the same rage manifested by a fine cockatoo at the sight of 
his mistress carrying on her wrist and stroking afiTectionatoly a 
little gi*een paiTot. Such jealousy seems to me a very advanced 
emotion, as it has passed beyond the stage when it may be sup- 
posed to be caused by a fear of other animals monopolising 
material benefits which they desire for themselves; it is ex- 
oited solely by seeing affection or attention bestowed by those 
they love upon other animals. The actions in which Charlie 
trie^ to paii;icipate-*--6uch as walking far, plunging into cold 
water after sticks, <fec. — are in themselves extremely disagi’ee- 
able to him, and he j>erforms them, only that he may obtain a 
share in the companionship and notice bestoweil upon Jack. 

Akin to jealousy is the sense of justice. If a master 
is not equal in his ways towards his dogs, the dogs are 
very apt to discover the injustice and to resent it accord- 
ingly. The well-known observation of the great Arago 
may be taken as a typical one in this connection. Having 
been detained by a storm at a country inn, and having 
ordered a chicken for his dinner, Arago was warming himself 
by the kitchen fire, when he saw the innkeeper put tlie fowl 
on the spit and attempt to seize a timnspit dog lying in 
the kitchen. The brute, however, refused to enter the 
wheel, got under a table, and showed fight. On Arago 
asking what could be the meaning of such conduct, the 
host replied that the dog had some excuse, that it was 
not his turn but his comrade’s, who did not happen to be 
in the kitchen. Accordingly, the other turnspit was sent 
for, and he entered the spit very willingly, and turned 
away. When the fowl was half roasted Arago took him 
out, and the other dog, no longer smarting under the 
sense of injustice, now took his turn without any opposi- 
tion, and completed the roasting of the fowl. 

Deceitfulness is another trait in canine character of 
which numberless instances might be given ; but here, 
again, it seems unnecessary to quote more than one or 
two cases as illustrative of the general fact. Another of 
my correspondents, after giving several examples of the 
display of hypocrisy of a King Charles spaniel, proceeds : — 



444 


ANIMAL INTELLIGENCE. 


He showed the same deliberate design of deceiving on other 
occasions. Having hurt his foot he became lame for a time^ 
during which he received more pity and attention than usual. 
For months after he had recovered, whenever he was harshly 
spoken to, he commenced hobbling aboiit the room as if lame 
and suffering pain from his foot. He only gave up the practice 
when he gradually j^erceived that it was unsuccessful. 

The following instance, which I observed myself, I 
regard as more remarkable. It has already been pub- 
lished in ‘ Nature ’ (Vol. xii., p. 66), from which I quote it : 

The terrier used to be very fond of cafching flies ujK)n the 
window-panes, and if ridiculed when unsuccessful was evidently 
much annoyed. On one ‘-occasion, in order to see what he 
would do, 1 purposely laughed immoderately every time he 
failed. It so happened that he did so several times in succes- 
sion — parti}', 1 ^lieve, in consequence of my laughing— and 
eventually he became so distressed that he positively pretemled 
to catch the fly, going through all the appropriate actions with 
his lii)s and tongue, iind afterwards rubbing the ground with 
his ne(ik as if to kill the victim : he then looked up at me with 
a triumphant air of success. So well was the whole process 
simulated that I should have been quite deceived, had I not 
seen that the fly was still upon the window. Accordingly I 
drew his attention to this fact, as well as to the absence of any- 
thing upon the tiooi’ ; and when he saw that his hypocrisy had 
been detected he slunk away under some fui’niture, evidently 
very much ashamed of himself. 

This allusion to the marked effects of ridicule upon a 
dog leads to a consideration of the next emotion with 
which I feel certain that some dogs are to •-be accredited. 
I mean the emotion of the ludicrous. This same terrier 
used, when in good humour, to perform several tricks^ 
which I know to have been self-taught, and which clearly 
had the object of exciting laughter. For instance, 
while lying on his side and violently grinning, he would 
hold one leg in his mouth. Under such circumstances, 
nothing pleased him so much as having his joke duly 
appreciated, while if no notice was taken of him he 
would become sulky. On the other hand, nothing dis- 
pleased him so much as being laughed at when he did 
not intend to be ridiculous, a.s could not be more con- 
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-clusively proved than by the fact of his behaviour in 
pretending to catch the fly. Mr. Darwin observes : ‘ Dogs 
show what may be fairly called a sense of humour, as dis- 
tinct from mere play ; if a bit of stick or other such ob- 
ject be thrown to one, he will often carry it away for a 
short, distance ; and then squatting down with it on the 
ground close before him, will wait until his master comes 
close to take it away. The dog will seize it and rush 
away in triumph, repeating the same manoeuvre, and 
evidently enjoying the practical joke.’*' 


General Intelligence. 

I have very definite e\ddence of the fact that dogs are 
able to communicate to one another simple i(h‘as. The 
communication is always effected by gesture or tones of 
barking, and the ideas are always of such a simjde nature 
as that of a mere ‘follow me.’ According to my own 
observations, the dogs must be above the average of 
canine intelligence, and the gesture they invariably em- 
ploy is a contact of heads, with a motion between a rub 
and a butt. It is quite different from anything that 
occurs in play, and is always followed by a definite course 
of action. I must add, however, that although the in- 
formation thus conveyed is always definite, I have never 
known a case in which it was complex — anything like 
asking or telling the way, which several write*rs have said 
that dogs can fio, being, I believe, quite out. of the question. 
One example will suffice. A Skye t<jrrier (not quite 
pure) was asleep in the room where I was, while his son 
lay upon a wall which separates the lawn from the high 
road. The young dog, when alone, would never attack a 
strange one, but was a keen fighter when in company 
with his father. Upon the present occasion a large 
mongrel passed along the road, and shortly afterwards 
the old dog awoke and went sleepily downstairs. When 
he arrived upon the door-step his son ran up to him and 


* Detcent of Man^ p. 71. 
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made the sign just described. His whole manner im- 
mediately altered to that of high animation. Clearing 
the wall together, the two animals ran down the road as 
terriers only can when pursuing an enemy. I watched 
them for a mile and a half, within which distance their 
speed never abated, although the object of their pursuit 
had not from the first been in sight. 

It is almost superfluous to give cases illustrating the 
well-known fact that dogs communicate their desires and 
ideas to man ; but as the subject of the communication 
by signs will afterwards be found of importance in con- 
nection with the philosophy of communication by words, 
I shall here give a few examples of dogs communicating 
by signs with man, which for my purpose wfill be the 
more valuable the less they are recognised as unusual. 

Lieutenant-Gren. Sir John H. Lefroy, C.B., K.C.M.G., 
F.R.S., writes me that he has a terrier which it is the 
duty of his wife’s maid to wash and feed. ‘ It was her 
habit after calling her mistress in the morning to go 
out and milk a goat which was tethered near the house, 
and give “ Button ” the milk. One morning, being 
rather earlier than usual, instead of going out at once she 
took up some needlework and began to occupy herself. 
The dog endeavoured in every possible way to attract her 
attention and draw her forth, and at last pushed aside the 
curtain of a closet, and never having been taught to fetch 
or carry, took between his teeth the cup she habitually 
used, and brought it to her feet. I inquired into every 
circumstance strictly on the spot, and was shown where he 
found the cup.’ 

Similarly I select the following case from a great 
number of others that I might quote, because it is so 
closely analogous to the above. It is communicated to 
me by Mr. A. H. Baines : — 

There is a drinking-trough for him in my sitting-room : if 
at Jiny time it happens to be without water w hen he goes to 
drink, he sci'atches the dish with his fore-paws in order to call 
attention to his wants, and this is done in an authoritative way, 
which generally has the desired effect. Another Pomeranian — 
a member of the same family — when quite young used to soak 
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hard biscuits in water till soft enough to eat. She would carry 
the biscuit in her mouth to the drinking- trough, drop it in and 
leave it there for a few minutes, and then fish it out with her 
paw. 

One more instance of the communication of ideas by 
gestures will no doubt be deemed sufficient. It is one of 
a kind which has many analogies in the literature of 
canine intelligence. 

Dr. Beattie relates this ease of canine sagacity, of which 
the scene was a place near Aberdeen. The Dee being 
frozen, a gentleman named Irvine was crossing the ice, 
which gave way with him about the middle of the river. 
Having a gun, he w^as able to ke^p himself from sinking 
by placing it across tlie opening. ‘ The dog made many 
fruitless efforts to save his inavSter, and then mn to a 
neighbouring village, wdiere he saw a man, and wdth the 
most significant gestures pulled him by the coat, and 
prevailed on him to follow\ The man arrived on the spot 
in time to save the gentleman’s life.’ 

Numberless other instances of the same kind might 
be given, and they display a high degree of intelligence. 
Even the idea of saving life implies in itself no small 
amount of intelligence ; but in such cases as these we 
have added the idea of going for help, communicating 
news of a disaster, and leading the way to its occurren(!e. 

Having thus as briefly as possible considered the 
emotional and the more ordinary intellectual faculties of 
the dog, I shall pass on to the statement of cases showing 
the higher and more exceptional developments of caninci 
sagacity. 

Were the puq^ose of this work that of accumulating 
anecdotes of animal intelligence, this would be the place 
to let loose a flood of facts, which might all be well 
attested, relating to the high intelhgence of dogs. But 
as my aim is rather that of suppressing anecdotes, except 
in so far as facts are required to prove the presence in 
animals of the sundry psychological faculties which I 
believe the different classes to present, I shall here, as 
elsewhere, follow the method of not multiplying anecdotes 
further than seems necessary fully to demonstrate the 
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highest level of intelligence to which the animal under 
oonsideration can certainly be said to attain. But in 
order that any who read these pages for the sake of the 
anecdotes which they necessarily present may not be 
disappointed by meeting with cases already known to 
them, I shall draw my material mainly from the facts 
communicated to me by private correspondents, alluding 
to previously published facts only as supplementary to 
those now published for the first time. It may be well 
to explain to my numerous correspondents that I select 
the following cases for quoting, not because they are the 
most sensational that I have received, but rather because 
they either contain nothing sufficiently exceptional to 
excite the criticism of incredulity, or because they happen 
to have been corroborated by the more or less similar 
cases which I quote from other correspondents. 

As showing the high general intelligence of the dog, 
I shall first begin with the collie. It is certain that many 
of these dogs can be trusted to gather and drive sheep 
without supervision. It is enough on this head to refer 
to the well-known anecdotes of the poet Hogg in his 
* She^ffierd’s Calendar,’ concerning his dog ‘ Sirrah.’ 

Williams, in his book on ‘ Dogs and their Ways,’ says 
(p. 124) that a friend of his had a collie which, whenever 
his master said the words ‘ Cast, cast,’ would run off to 
seek any sheep that might be cast, and on finding it would 
at once assist it to rise. He also knew of another dog 
(p. 1 02), which would perform the same office even in the 
absence of his master, going the round of "the fields and 
pastures by himself to right all the sheep that he found 
to be cast.^ 

One of my correspondents (Mr. Laurie Gentles) sends 
me an account of a sheep-dog belonging to a friend of his 
(Mr. Mitchell, of Inverness-shire) which strayed to a neigh- 
bouring farm, and took up his residence with the farmer. 
On the second night after the dog arrived at the farm 
the farmer ‘ took the dog down to the meadow to see if 
the cattle were all right. To his dismay he found that 

* For many other instances of sheep-dog sagacity, see Watson, 
J^nver of Animalty under * Shepherd’s Dog.’ 
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the fence between his meadow and his neighbour’s had got 
broken down, and that the wholeof his neighbour’s cattle had 
got mixed up with his. By the help of the dog the strange 
cattle were driven back into their proper meadow, and the 
fence put into temporary repair. The next night, at the 
same hour, the gentleman started off to look after the 
^ttle. The dog, however, was not to be seen. On arriv- 
ing at the meadow, what was the gentleman’s astonish- 
ment to find that the dog had pj^eceded him ! His 
astonishment soon changed into delighted approbation 
when he found ftie dog sitting on the broken fence 
between the two meadows, and daring the cattle from 
either side to cross. The cattle* had during the interval 
between the first and second visits broken down the fence, 
and had got mixed up with each otlier. The dog had 
quietly gone off on his own account to see if all was right, 
and finding a similar accident to the one the previous 
evening, had alone and unaided driven back the strange 
•cattle to their proper meadow, and had mounted guard 
over the broken fence as I have already indicated.’ 

Colonel Hamilton Smith says that the cattle-dogs of 
Cuba and Terra Firma are very wise in managing cattle, 
but require to display different tactics from the cattle-dogs 
of Europe : — 

When vessels with live stock arrive at any of the West 
India harbours, these animals, some of which are nearly as 
large as mastiffs, are wonderfully efficient in assisting to land 
the cargo. The oxen are hoisted out with a sling passing 
round the base ^f their horns ; and when an ox, thus suspended 
by the head, is lowered, and allowed to fall into the water, so 
that it may swim to land, men sometimes swim by the side of 
it and guide it, but they have often dogs of this breed which 
will perform the service equally well; for, catching the per- 
plexed animal by the ears, one on each side, they will for ce it 
to swim in the direction of the landing-place, and instantly let 
go their hold when they feel it touch the ground, as the ox will 
then naturally walk out of the water by itself.* 

That this sagacity need not be due to special tuition, 
may be inferred from a closely similar display sponta-- 


* Naiv/ralist'i Lihrary^ vol. x., p. 164 (quoted by Watson). 
G O 
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neously shown in the following case. It is communicat-ed 
to me by a correspondent, Mr. A. H. Browning. This 
gentleman was looking at a litter of young pigs in their 
sty, and when he went away the door of the sty was in- 
advertently left unfastened. The pigs all escaped into 
his garden. My correspondent then proceeds : — 

My attention was called to my dog appearing in a great 
state of excitement, not barking (he seldom barks), but whining 
and peiforming all sorts of antics (in a human subject I should 
have said ^ gesticulating ’). The herdmen and myself returned to 
the sty ; we caught but one pig, and put him back ; no sooner 
had we done so than the dog ran after each pig in succession, 
brought him back to the rty by the ear, and then went after 
another, until the whole number were again housed. 

In Lord Brougham’s ‘Dialogues on Instinct’ (iii.) 
there is narrated the story told to the author by Lord 
Truro of a dog that used to worry sheep at night. The 
animal quietly submitted to be tied up in the evening, 
but when everybody was asleep he used to slip his collar, 
worry the sheep, and, returning before davm, again get 
into his collar to avoid suspicion. I allude to this re- 
markable display of sagacity because I am myself able 
fully to corroborate it by precisely similar cases. A friend 
of mine (the late Mr. Sutherland Murray) had a dog 
which was always kept tied up at night, but nevertheless 
the neighbouring farmers complained of having detected 
him as the culprit when watching to find what dog it was 
that committed nightly slaughter among their sheep. My 
friend, therefore, set a watch upon his dog, and found 
that when all was still he slipped his collar, and after 
being absent for some hours, returned and slipped his 
head in again. 

A precisely similar case is given further back, and 
others are communicated to me by two correspondents 
(Mr. Goodbehere, of Birmingham, and Mr. Richard Wil- 
liams, of Buffalo). The latter says ; — 

And here let me ask if you are aware of the cunning and 
sagacity of these sheep-killing dogs, that they never kill sheep 
on the fann to which they belong, or in the immediate vicinity, 
but often go miles away ; that they always return before day- 
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light, and before doing so wash themselves in some stream to get 
rid of the blood. 

In Giermany I knew a large dog that was very fond of 
grapes, and at night used to slip his collar in order to 
satisfy his propensity ; and it was not for some time that 
the thief was suspected, owing to his returning before 
daylight and appearing innocently chained up in his 
kennel. 

A closely similar case is recorded in Mr. Duncan's 
book on ^ Instinct*’ of a dog belonging to the Eev. Mr. 
Taylor, of Colton. The only difference is that the delin- 
quent dog slip|)ed and afterwards readjusted a muzzle 
instead of a collar. 

In connection with sly sagacity I may also give an- 
other story contained in my correspondence, although in 
this case I am specially requested by my correspondent 
not to publish his name. I can, therefore, only say that 
he occupies a high position in the Church, and that the 
dog (a retriever) was his own property : — 

The dog was Ijing one evening before the kitchen fire where 
the cook had prepai'ed a turkey for roasting. She left the 
kitchen for a few moments, when the dog immediately carried 
away the turkey and placed it in the cleft of a trc^ close to the 
house, but which was well concealed by the sun-ounding laurels. 
So rapid were his movements that be returned to his post 
before the cook had come back, and stretching himself before 
the fire, looked * as innocent as a child unborn.’ Unfortunately 
for him, however, a man who was in the liabit of taking him 
to shoot, saw Ifim canying away his prize and watched his pro- 
gress. On coming into the kitchen the man found the dog in 
his old place pretending to be asleep. Diver’s conduct was all 
along dictated by a desire to conceal his theft, and if he were 
a man I should have said that he intended, in case of inquiry, 
to prove an alibi. 

Mr. W. H. Bodley writes me of a retriever dog that 
belonged to him : — 

Before he came to me he lived where another dog of similar 
size was kept, and on one occasion they fought. Having been 
chastised for this, on future occasions when they quarrelled 
they used to swim over a river of some breadth, where th^ 

0 0 2 
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could not be interfered with, and fight out their quarrel on the 
other side. What seems to me noteworthy in this conduct is 
the aelf-restram^ manifested under the influence of passion^ and 
the mutual understanding to defer the fight till they could pro- 
secute it unmolested ; like two duellists crossing the Channel to 
fight in France, 

It is, of course, a well-known thing that dogs may 
easily be taught the use of coin for buying buns, &c. 
In the ‘Scottish Naturalist’ for April, 1881, Mr. Japp 
vouches for the fact ’ that a collie which he knew was in 
the habit of purchasing cakes with coppers without ever 
having been taught the use of coin for such purposes. 
This fact, however, of a dog spontaneously divining 
the use of money requires corroboration, although it 
is certain that many dogs have an instinctive idea of 
giving peace-ofiferings, and the step from this to the 
idea of barter may not be large. Thus, to give only two 
illustrations, Mr. Badcock writes to me that a friend of his 
had a dog which one day had a quarrel with a companion 
dog, so that they parted at variance. ‘ On the next day 
the friend appeared with a biscuit, which he presented as 
a peace-offering.’ Again, Mr. Thomas D. Smeaton writes 
to me of his dog that he ‘ has an amusing practice when 
he is restored to favour after some slight offence, of im- 
mediately picking up and carrying anything that is 
handiest, stone, stick, paper : it is a deliberate effort to 
please, a sort of good-will offering, a shaking hands over 
the past.’ 

I am indebted for the following to Mr. Goodbehere, of 
Birmingham ; it may be taken as tj^ical of many similar 
cases : — 

My friend (Mr. James Canning, of Birmingham) was ac- 
quainted with a small mongrel dog who on being presented 
with a penny or a halfpenny would inm with it in his mouth to 
a baker’s, jump on to the top of the half-door leading into the 
shop, and ring the bell behind the door until the baker came for- 
ward and gave him a bun or a biscuit in exchange for the coin. 
The dog would accept any small biscuit for a halfpenny, but no- 
thing less than a bun woiild satisfy him for a penny. On one 
occasion the baker (being annoyed at the do^s too frequent 
visits), after receiving the coin, refused to give the dog any- 
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thing in exchange, and on every future occasion the latter (who 
declined being takmi in a second time) would put the coin ou 
the floor, and not permit the baker to pick it up until he had re- 
ceived its eqmvalent. 

Mr. K. 0. Backhouse writes to me : — 

My dog is a bi*oken-haired rabbit-coursing dog, and is very 
intelligent. I took him one day to an exhibition of pictures and 
objects of interast, among which w^ere statues and a bust of Sir 
Walter Scott. It was a local exhibition, and as there w^as 
jewellexy, some one bad to sit up all night with it as guai'd. I 
volunteered, and its we were looking about and sitting on a 
Btiind of flowei'S, my dog suddenly began to hark, and made 
as if he had found some one biding. On looking round I 
found that it was the bust of Sir Walter Scott standing among 
the flowers, and in which he evidently recognised suflicient like- 
ness to a human Ixdng to think the supposed man liad no 
business there at so late an hour. 

I adduce this instance because it serves as a sort of in- 
troduction to the more remarkable faculty wdiich I cannot 
have the least doubt is manifested by some dogs — the 
faculty, namely, of recognising portraits as representing 
persons, or possibly of mistaking portraits for persons. 

Mr. Crehore, writing to ‘Nature’ (vol. xxi., p. 132), 
says ; — 

A Dandie-Dinmont terrier, after the death of his mistress, 
was playing with some children in a room into which was 
brought a photograph (large) of her that he had never previously 
seen. It was placed upon the floor leaning against the wall. 
In the words^of my informant, who witnessed it, the dog, when 
he suddenly caught sight of the picture, crouched and trembled 
all over, his whole body quivering. Then he cTept along the 
floor till he reached it, and, seating himself before it, began to 
bark loudly, as if he would say, ‘ Why don’t you speak to me 1 ’ 
The picture was moved to other parts of the room, and he fol- 
lowed, seating himself before it and repeating his Imrking. 

Mr. Charles W. Peach also gives an account in ‘ Nature * 
(vol. XX., p. 196) of a large dog recogpaising his portrait; — 

When it (the portrait) was brought to my house, my old dog 
was present with the family at the unveiling ; nothing was said 
to him, nor invitation given to him to notice it. We saw that 
his gaze was steadily flxed on it, and be soon became excited and 
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whined, and tried to lick and scratch it, and was so much taken 
up with it that we — although so well knowing his intelligence — 
were all quite surprised — in fact, could scarcely believe that he 
should know it was my likeness. We, however, had sufficient 
proof after it was hung up in our parlour. The room was rather 
low, and under the picture stood a chair : the door was left open, 
without any thought about the dog ; he, however, soon found it 
out, when a low whining and scratching was heard by the 
family, and on search being made, he was in the chair trying to 
get at the picture. After this I put it up higher, so as to 
prevent its being injured by him. This did not pi*event him 
from paying attention to it, for whenever I \fas away from home, 
whether for a short or a long time — sometimes for several days 
— he spent most of his time ♦gazing on it, and as it appeared to 
give him comfort the door was always left open for him. When 
I was long away he made a low whining, as if to draw attention 
to it. This lasted for years — in fact, as long as he lived. 

From this account it appears that when in the first 
instance the dog’s attention was drawn to the picture it 
was on the floor in the line of the dog’s sight ; the behaviour 
of the animal then and subsequently was too marked and 
peculiar to admit of mistake. 

Another correspondent in ‘ Nature ’ (vol. xx., p. 220), 
alluding to the previous letter, writes : — 

Having read Mr. Peach’s letter on ‘ Intellect in Brutes,* 
as shown by the sagacity he witnessed in his dog, I have been 
asked to send a similar anecdote, which I have often told to 
friends. Many years ago my husband had his portrait taken by 
J. Phillips, R.A., and subsequently went to India, leaving the 
portiuit in London to be finished and framed, When it was 
sent home, about two years after it was taken, it was placed on 
the floor against the sofa, preparatory to being hung on the 
wall. We had then a very handsome black-pmd-tan setter, 
which was a great pet in the house. As soon as the dog came 
into the room he recognised his master, though he had not seen 
him for two years, and went up to the picture and licked the 
face. When this anecdote was told to Phillips, he said it waa 
the highest compliment that had ever been paid him. 

Similarly, in the same periodical (vol. xx., p. 220), 
Mr. Henry Clark writes : — 

Some Jrears ago a fine arts exhibition was held at Derby, A 
pcHTtrait of a Derby artist (Wright) was thus signalised : — ‘ The 
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«jtist’s pet dog distinguished tliis from a lot of pictures upon 
the floor of the studio by licking the face of the j)oi'trait/ 

Again, I learn from Dr. Samuel Wilks, F.R.S,, that a 
friend of his, whom I shall call Mrs. E., has a terrier which 
recognised her portrait. ^ The portrait is now (1881) hang- 
ing in the Royal Awidemy. When it first arrived home 
the dog bark^ at it, as it did at strangers ; but after a 
day or two, when Mrs. E. opened the door to show the 
portrait to some friends, the dog went straight to the 
picture and licked the hand. The jncture is a three- 
quarter length portrait of a lady with tlie hand at the 
bottom of the picture.’ 

Lastly, my sister, who is a very conscientious and accu- 
rate observer, witnessed a most unmistakable recognition 
of portraits as representative of persons on the part of a 
small but intelligent terrier of her own. At my request 
she committed the facts to writing shortly after they 
occurred. The following is her statement of them: — 

I have a small terrier who attained the ago of eight months 
without ever having seen a large picture. One day tliree nearly 
life-sized portraits were placed in my room during his absence. 
Two were hung up, and one left stamling against the wall on 
the floor awaiting the arrival of a picture-rod. When the dog 
-entered the room he appeared much alarmed hy the sight of the 
pictures, barking in a terrified manner first at one and then at 
another. That is to say, instead of attacking them in an aggres- 
sive way with tail erect, as he would have done on thus encoun- 
tering a strange person, he Imrked violently and incessantly at somo 
distance from the paintings, with tail down and body elongated, 
sometimes IxJlting under the chairs and sofaii in the extremity of 
his fear, and continuing barking from there. Thinking it might 
be merely the presence of strange objects in the room which 
excited him, I covered the faces of the portraits with cloths 
and turned the face of the one on the floor to the witll. The 
dog soon after emerged from his hiding-place, and having looked 
intently at the covered pictures and examined the back of the 
frame on the ground, became quite quiet and contented. I 
then imoovered one of the pictures, when he immediately flew 
at it, barking in the same frightened manner as before. I then 
re-covered that one and took the cover off another. The dog left 
the covered one and rushed at the one which was exposed. I 
i,hen turned the face of the one on the floor to the room, and he 
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flew at that with increased fierceness. This I did many times^ 
covering and uncovering each picture alternately, always with 
the same result. It was only when all three paintings were 
uncovered at the same time, and he saw one looking at him in 
whatever direction he turned, that he became utterly terrified. 
He continued in this state for nearly an hour, at the end of which 
time, although evidently very nervous and apt to start, he 
ceased to bark. After that day he never took any more notice 
of the pictures during the three months he remained in the 
house. He was then absent from the house for seven months. 
On his return he went.with me into the mom where the por- 
traits were hung, immediately on his arrival.. He was evidently 
again much startled on first seeing them, for he rushed at one, 
barking as he hjid done on the first occasion, but he only gave 
thi'ee or four barks when lie ran back to me with the same 
apologetic manner as he has when he has barked at a well- 
known friend by misLike. 

It will have been observed that in all these cases the 
portraits, when first recognised as bearing resemblance to 
human beings, were placed on the floor, or in the ordinary 
line of the dog’s sight. This is probably an important 
condition to the success of the recognition. That it cer- 
tainly was so in the case of my sister’s terrier was strikingly 
proved on a subsequent occasion, when she took the 
animal into a picture-shop where there were a number of 
portraits hanging round the walls, and also one of Car- 
lyle standing on the flcKir. The terrier did not heed those 
upon the walls, but barked excitedly at the one upon the 
floor. This case was further interesting from the fact 
that there were a number of purchasers in t][ie shop who 
were, of course, strangers to the terrier ; yet he took no 
notice of them, although so much excited by the picture* 
This shows that the pictorial illusion was not so complete 
as to make the animal suppose the portrait to be a real 
person ; it was only sufficiently so to make it feel a sense 
of bewildered uncertainty at the kind of life-in-death 
appearance of the motionless representation. 

If, notwithstiinding all this body of mutually corrobo- 
rative cases, it is still thought incredible that dogs should 
be able to recognise pictorial representations,' we should 

* Since my MS. went to press I have myself met with a striking 
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do well to remember that this grade of mental evolution 
is reached very early in the psychical development of the 
human child. In my next work I shall adduce evidence 
to show that children of one year, or even less, are able to 
distinguish pictures as representations of particular objects, 
and will point at the proper pictures when asked to show 
these objects. 

Coming now to cases more distinctly indicative of 
reason in the strict sense of the wojrd, numberless ordi- 
nary acts performed by dogs indisputably show that they 
possess this faculty. Thus, for instance, Livingstone 
gives the following observation.* A dog tracking his 
master along a road came to a*place where three roads 
diverged. Scenting along two of the roads and not finding 
the trail, he ran off on the third without waiting to smell. 
Here, therefore, is a true act of inference. If the track is 
not on A or B, it must be on C, there being no other 
alternative. 

Again, it is not an unusual thing for intelligent dogs, 
who know that their masters do not wish to take them 
out, to leave the house and run a long distance in the 
direction in which they suppose their masters are about to 
go, in order that when they are there found the distance 
may be too great for their masters to return home for the 
purpose of shutting them up. I have myself known 
several terriers that would do this, and one of the in- 
stances I shall give vti exteTiso (quoted from an account 
which I published at the time in ^ Nature ’ ) ; for I think 
it displays retnarkably complex processes of far-seeing 
calculation : — 

The terrier in question followed a conveyance from the 
house in which I resided in the country, to a town ten miles 
distant. He only did this on one occasion, and about five 
months afterwards was taken by train to the same town as a 
present to some friends there. Shortly afterwards I called 
upon these friends in a different conveyance from the one 
which the dog had previously followed ; but the latter may 
have known that the two conveyances belonged to the same 

display of the recognition of a portrait by a dog. The portrait waa 
one of myself, and the dog a half-bred setter and retreiver of my own. 

* Misxionary TraveU, chap. i. 
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house. Anyhow, after I had put up the horses at air inn, I 
spent the morning with the terrier and his new masters, and 
in the afternoon was accompanied by them to the inn. I 
should have mentioned that the inn was the same as that at 
which the conveyance had been put up on the previous occa- 
sion, five months before. Now, the dog evidently remembered 
this, and, reasoning from analogy, inferred that I was about to 
return. This is shown by the fact that he stole away from our 
party — although at what precise moment he did so I cannot 
say, but it was certainly after we had arrived at the inn, for 
subsequently we all remembered his having entered the coffee- 
room with us. Now, not only did he infer from a single pre- 
cedent that I was going home, and make up his mind to go with 
me, but he also fuiiiher reasV)ned thus : — ‘As my previous master 
lately sent me to town, it is probable that he does not want 
me to return to the country ; therefore, if I am to seize this 
opportunity of resuming my poaching life, I must now steal 
a march upon the convey£5,nce. But not only so, my former 
master may possibly pick me up and return with me to my 
proper owners ; therefore I must take care only to intercept the 
conveyance at a point sufficiently far without the town to 
make sure that he will not think it worth his while to go back 
with me.* 

Complicated as this train of reasoning is, it is the 
simplest one I can devise to account for the fact that 
slightly beyond the third milestone the terrier was await- 
ing me, lying right in the middle of the road with his 
face towards the town. I should add that the second two 
miles of the road were quite straight, so that I could 
easily have seen the dog if he had been merely running a 
comparatively short distance in front of the horses. Why 
this animal should never have returned to his former home 
on his own account I cannot suggest, but I think it was 
merely due to an excessive caution which he also mani- 
fested in other things. However, be the explanation of this 
what it may, as a fact he never did venture to come back 
upon his own account, although there never was a sub- 
sequent occasion upon which any of his former friends 
went to the town but the terrier was seen to return with 
them, having always found some way of escape from his 
intended imprisonment. 

The Kev. J. C. Atkinson gives an account Zoolo- 
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gist,’ vol. vii., p. 2338) of his terrier, which, on starting a 
water-rat out of reeds into the running stream, would not 
plunge directly after it, knowing that the rat would beat 
him at swimming. But the moment the rat plunged, the 
dog ran four or five yards down the bank, and there waited 
till the water-rat, being carried down stream, appeared 
upon the surface, when he pounced upon it successfully. 

Cases of this kind might be multiplied indefinitely, and 
they appear to show a true faculty of^ reason or inferring. 

Professor W. W. Bailey, writing from Broun Univer- 
sity to ‘ Nature ’ (xxii., p. 607), says : — 

A friend of mine, a naturalist^ and a very conscientious 
man, whose word can be implicitly trusted, gives the following, 
to which he was an eye-witness. His grandfather, then a very 
old but hale and hearty man, had a splendid Newfoundland. 
There was a narrow and precipitous road leading from the 
fields to the house. It was regaixied as a very dangerous place. 
One day when the old gentleman was doing some work alout 
the farm his horse became alarmed, and started off with the 
waggon along this causeway. The chances were that he would 
dash himself and the empty w^aggon to pieces. At once the dog 
seemed to take in the situation, although until that time he hod 
been impassive. He started after the horse at full speed, over- 
took him, caught the bridle, and by his strength arrested the 
frightened creature until help could reach him. My friend 
gives many other stories of this fine dog, and thinks he had 
a decided sense of humour. I will repeat that both of these 
tales come to me well authenticated, and I could, by seeking 
permission, give names and places. 

Couch gives the following, which is worth quoting, as 
showing the intelligence of dogs in attacking unusual 
prey 

On the first discovery of the prey (crabs) a terrier runs in to 
seize it, and is immediately and severely bitten in the nose. But 
a sedate Newfoundland dog of my acquaintance proceeds more 
soberly in his work. He lays his paw on it to arrest it in its 
escape ; then tumbling it over he bares his teeth, and, seiziiig 
it with the mouth, throws the crab aloft. It falls upon the 
stones ; the shell is cracked beyond redemption, and then the 
dainty dish is devoured at his leisure. ‘ 

* Ilhutratumi of Inttinct, p, 1 79. 
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I myself know a large dog in Germany which used to 
kill snakes by dexterously tossing them in the air a great 
number of times, too quickly to admit of the snake biting* 
When the snake was thus quite confused, the dog would 
tear it in pieces. This dog can never have been poisoned 
by the bite of a snake ; but he seems to have had an 
instinctive idea that the snake might be more harmful in 
its bite than other animals; for while he was bold in 
fighting with dogs, and did not then object to receiving his 
fair share of laceration, he was extremely careful never to 
begin to tear a snake till he had thoroughly bewildered it 
by tossing it as described. 

The reasoning displayed by dogs may not always be of 
a high order, but little incidents, from being of constant 
occurrence among all dogs, are the more important as 
showing the reasoning faculty to be general to these 
animals. I shall therefore give a few cases to show the 
kind of reasoning that is of constant occurrence. 

Mr. Stone writes to me from Norbury Park concerning 
two of his dogs, one large and the other small. Both 
being in a room at the same time, 

one of them, the larger, had a bone, and when he had left 
it the smaller dog went to take it, the larger one growled, and 
the other retired to a corner. Shortly afterwards the larger 
dog went out, but the other did not appear to notice this, and at 
any rate did not move. A few minutes later the large dog was 
heard to bark out of doors ; the little dog then, without a 
moment’s hesitation, went straight to the bone and took it. It 
thus appeal’s quite evident that she reasoned — ‘ That dog is 
barking out of doors, therefore he is not in tliis room, therefore 
it is safe for me to take the bone.’ The action was so rapid as 
to be clearly a consequence of the other dog’s barking. 

Again, Mr. John Le Conte, writing from the Uni- 
versity of California, tells me of a dog which used to 
hunt rabbits in an extensive pasture-ground where there 
was a hollow tree, which frequently served as a place of 
refuge for the rabbits when they were pressed : — 

On one occasion a rabbit was * started,’ and all of the 
dogs, with the exception of * Bonus,’ dashed off in full pursuit. 
We were astonished to observe that the sedate * Bonus,’ fore- 
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going the intense excitement of the chase, deliberately trotted 
by a short cut to a hollow oak trunk, and crouching at its 
base calmly awaited the advent of the fleeing rabbit. And he 
was not (fisappointed (they frequently escaped without being 
reduced to this extremity), for the pursuing dogs pressed the 
rabbit so hai'd that, after making a long detour, it made for the 
place of refuge. As it was about entering the hollow trunk, 
the crouching ‘ Bonus * captured the astonished rodent. 

Similarly, Dr. Andrew Wilson, F.K.S.E., writes me as 
follows : — • 

There is a shrublfery near the house, about 200 or 300 yards 
long, and running in the shape of a horseshoe. A small terrier 
used to start a rabbit nearly every morning, at the end of the 
shrubbery next the house, and hunt him through the whole 
length of it to the other end, where the rabbit escaped into an 
old drain. The dog then appears to have come to the conclusion 
that the chord of a circle is shorter than its arc, for he raised 
the rabbit again, and instead of following him through the 
shrubbery as usual, he took the short cut to the drain, and was 
ready and in waiting on the rabbit when he arrived, and caught 
him« 

A somewhat similar instance is communicated to me 
by Mr. William Caims, of Argyll House, N.B. ; — 

I was watching the operations of a little Skye terrier on a 
wheatstack which was in the course of being thrashed, when 
suddenly a very large rat bounced off, just from under Fan *8 
nose. It darted into a pit of water about a dozen yards from 
the stack, and tried to escape. Fan, however, plunged after, 
and swam for some distance, but found she was being left be- 
hind. So she turned to the shore again cmd rom round to 
the other side of the pity cmd was ready and canight it just on 
landing^ 

I never saw anything more remarkable. If it was not rea- 
son, I do not know how it is possible that it could come much 
more closely to the exercise of that faculty. 

Dr. Bannister, editor of the ‘ Journal of Nervous and 
Mental Diseases,’ writes me from Chicago, that having 
spent a winter in Alaska, he ‘ had a good opportunity to 
study animal intelligence in the Eskimo dogs,’ and he 
reports it as ‘ a fact of common occurrence,’ when the 
•dogs are drawing sledges on the ice near the coast, that 
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on coming to sinuosities in the coast-line, they spon- 
taneousiy leave the beaten track and strike out so as 
to ‘ cut across the windings by going straight from point 
to point’ of land. This is frequently done even when 
the leading dog ‘ could not see the whole winding of the 
beaten track ; he seemed to reason that the route must 
lead around the headlands, and that he could economise 
travel by cutting across.’ 

It will be remembered in connection with these dogs, 
that Mr. Darwin in the ^ Descent of Man ’ (p. 75) quotes 
Dr. Hayes, who, in his work on ‘The' Open Polar Sea,’ 
‘ repeatedly remarks that his dogs, instead of continuing 
to draw the sledges in ‘a compact body, diverged and 
separated when they came to thin ice, so that their weight 
might be more evenly [and widely] distributed. This was 
often the first warning which the travellers received that 
the ice was becoming thin and dangerous.’ Mr. Darwin 
remarks, ‘ This instinct may possibly have arisen since the 
time, long ago, when dogs were first employed by the 
natives in drawing their sledges ; or the Arctic wolves, 
the parent stock of the Esquimaux dog, may have ac- 
quired an instinct, impelling them not to attack their 
prey in a close pack when on thin ice.’ 

Mrs. Horn writes me : — 

One morning, soon after his usual time for starting, I saw 
the dog looking anxiously about, evidently afraid fiiat my 
brother had gone without him. He looked into the room 
where we had breakfasted, but my brother was not there. He 
went up two or three stairs, and listened attentively. Then, 
to my astonishment, he came down, and going to the hatnstand 
in the hall, stood on his hind legs and sniffed at the great-coats 
hanging there, undoubtedly trying to ascertain whether my 
bro^er^B coat was there or not. 

Another correspondent (Mr. Westlecombe) writes ; — 

My cat had kittens, of which two were preserved, the rest 
being drowned. The dog tolerated the two kittens, but did not 
care about them with any friendship. When the kittens were 
a few weeks old, I — finding that I could get but one of them 
off my hands — determined to kill the other, and, as the quickest 
mode of death, to shoot it by a pistol close behind its head. The 
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dog flaw me do this in my garden, and in a few foinutes after- 
wfiids she appeared with the other kitten dead in her mouth ; 
she had killed it. If that was not reasoning I do not know 
what is. 

Mr. W. F. Hooper writes me of a Newfoundland dog 
that was in the habit of accompanying the nursemaid and 
baby belonging to its mistress. On one occasion a keen 
wind began to blow, and the nursemaid drew her shawl 
over the child : — 

• 

The nursemaid had not taken many steps towards homo 
before her progress was barred by the dog, who placed himself 
in the centre of the path and growled whenever she advanced. 
She was much alarmed, and tried td coax the dog to move, but 
Leo would not, and abated nothing of the hostile display. Half 
an hour passed, and the girl l)ecame nearly di8ti*acted. What 
could be the matter with the dog"? Was she to bo a prisoner 
all day ? Would the animal fly at her thimt ? Was Leo sufi'cr- 
ing from hydrophobia I These and similar questions crossed the 
girl’s mind. At length a suggestion of despair — it was nothing 
more — occurred to her. She thought it might win the dog 
round to good humour if she showed it the baby ; so she removed 
the folds of her shawl and presented it at arm's length to the 
dog. The result was magical, and far in excess of all expecta- 
tion, for not only did the dog cease to growl, but he began to 
gambol and caress, and removed himself from the path altogether, 
so that there was now a free course, and home was soon reached. 
The explanation of the whole aflair is, when tlie nursemaid 
turned on her path thinking she had gone sufiiciently far, the 
dog missed sight of the baby, and believed it was gone. Under 
this impression the dog converted himself into a sentinel, with 
the resolve that not one step should be taken towards home 
without the baby ; and faithfully did the animal keep watch and 
ward until the demonstration was given that the child had not 
been left behind, but was still in the nurse's arms alive and well. 
I think this is an exhibition of intelligence worthy of being 
known to you. 

I extract the following instance from Col. Hutchinson’s 
‘ Dog-breaking.’ It is briefly alluded to in the ‘ Descent 
of Man.’ The observer and narrator is Mr. Colquhoun ; — 

I may mention a proof of his sagacity. Having a couple of 
long shots across a pretty broad stream, I stq)p^ a mallard 
with each barrel, but both were only wounded. I sent hjm 
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across for the birds. He first attempted to bring them both, 
but one always struggled out of bis mouth : he then laid down 
one intending to bring the other ; but whenever be attempted 
to cross to me, the bird left fluttered into the water ; he im- 
mediately returned again, laid down the first on the shore and 
recovered the other. The first now fluttered away, but he 
instantly secured it, and, standing over them both, seemed to 
cogitate for a moment ; then, although on any other occasion 
he never ruffles a feather, deliberately killed one, brought over 
the other, and then returned for the dead bird. 

The following, communicated to me. by Mr. Blood, is a 
closely analogous, and therefore confirmatory case. He 
was out shooting with a companion, and three wild ducks 
were simultaneously dropped into a lake — one falling dead 
and the other two winged. Mr. Blood sent in his spaniel 
to retrieve, 

and of course when the wounded birds saw her coming they 
swam out, so that she first reached the dead duck. She swam 
up to it, paused for a moment, and passing it went after the 
nearest wounded bird. Having caught this, she again hesitated, 
and apparently after consideration she gave it a chop and let it 
go, quieted for the present. She then caught and brought to 
land the other wounded duck, and going bactk she again reached 
the dead bird ; but looking at the other and seeing that it was 
again moving, she went out and brought it in, and last of all 
brought the dead bird. The dog was a first-rate retriever and 
never injured game, so that it was an entirely new thing for her 
to kill a bird. 

Again, Mr. Arthur Nicols, in ‘ Nature,’ vol. xix., page 
496, says ; — 

Can we conceive any human being reasoning more correctly 
than a dog did in the following instance 1 Towards the evening 
of a long day^s snipe-shooting on Dartmoor, the party was 
walking down the bank of the Dart, when my retriever flushed 
a widgeon which fell to my gun in the river, and of course 
instantly dived. I said no word to the dog. He did not 
plunge into the river t/ien, but galloped dotan stream some fifty 
or sixty yards, and then entered and dashed from side to side — 
it was about twenty or thirty feet wide — working up stream, 
and T¥)ftkin g a great commotion in the water until he came to 
the place where we stood. Then he landed and shook himself, 
and carefully hunted the near bank a considerable distance 
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down, cros8e<.l to the opj)osite side, and diligently explored that 
bank. Two or three minutes elapsed, and the i>arty was for 
moving on, when I called their attention to a sudden change in 
the dog’s demeanour. His * flag ’ was now up and going from 
side to side in that energetic mannei’ which, as every sportsman 
knows, betokens a hot scent. I then knew that the bird w^as as 
safe as if it was already in iny Img. Away through the heather 
went the waving ttiil, until twenty or thirty yards from the 
bank opposite to that on which we were standing there was a 
momentary scuffle ; the bird just I'ose from the ground nlx)ve 
the heather, the dog sprang into the air, Cftught it, came away 
at fiiU gallop, dashe^ acroas the stream, and delivered it into my 
hands. Ne^ I interpret all this for the experienced sportsman 1 
The dog had learned from long exj^rience in Australia and the 
narrow cafiadas in the La Plata that a wounded duck goes down 
stream ; if winged, his maimed wing sticks out and renders it 
impossible for him to go up, so he will invariably ln(nd and try 
to hide away from the bank. But if the dog enters at the place 
where the bird fbll, the latter will go on with the stream for an 
indefinite distance, rising now and then for bi^eath, and give infi- 
nite trouble. My dog had found out all this long since, and had 
proved the correctness of his knowledge times out of number, 
and by his actions had taught me the whole art and mystery of 
retrieving duck. His object, I say without a doubt, because I 
had numberless opportunities of observing it, was to fling the 
bird and force it to land by cutting it off lower down the strejim. 
Then assuming, as his experience justified him, that the bird 
had landed, he hunted each bank in succession for tlie tra 1, 
which he knew must betray the fugitive. 

As showing in a higher, and therefore rarer degree, 
the ratioci native faculty in dogs, I may quote a brief ex- 
tract from my British Association lecture : — 

My friend Dr. Riie, the well-known traveller and natu- 
ralist, knew a dog in Orkney which used to accompany his 
master to church on alternate Sundays. To do so he had to 
swim a chfinnel about a mile wide ; and before taking to the 
water he used to run about a mile to the north when the tide 
was flowing, and a nearly equal distance to the south when the 
tide was ebbing, ‘ almost invariably calculating his distance so 
well that he landed at the nearest point to the church.* In his 
letter to me Dr. Rae continues : ‘ How the dog managed to 
calculate the strength of the spring and neap tides at thw 

H H 
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various rates of speed, and always to swim at the proper angle, 
is most surprising.* 

As a confirmatory case, I may also quote an extract 
from a letter sent me by Mr. Percival Fothergill. Writing 
of a retriever which he has, he says : — 

I have seen her spring overlx)ard from our gangway 16 feet 
from the water-line. The tides ran more than 5 knots, and she 
invariably came down to a little wharf abreast the ship, and 
gazed intently for small pieces of stick or straw, and having 
thus ascertained the drift of the tide (did as you mention of 
another dog), ran up tide and swam olf. The sentry on the 
forecastle always kept a look-out for the dog, and threw over 
a line with a bowling knot, knd she was hauled on board. 

But one day she was observed to wait an unusual time on 
the wharf ; no wood or straw gave her the required information. 
After waiting some time, she lay down on the planks, and 
dropped one paw into the water, and found by the feel which 
way the tide ran, got up, and ran up stream as usual. 

Mr. Greorge Cook writes me that he recently had a 
pointer, which one morning, when the grass was covered 
with frost, dragged a mat out of his kennel, from which 
he had got loose, to the lawn beneath the house windows, 
where he was found lying upon the mat, which thus served 
to protect him from the frost. The distance over which he 
had dragged the mat for this purpose was about 100 yards. 
Mr. Cook adds: ‘I have since frequently seen him bring this 
mat out of his kennel and lay it in the sunshine, shifting 
it if a shadow came upon the place where he had laid it.’ 

The following is sent me by the Kev.’F. J. Penky. 
He gives me the name of his friend the canon, but does 
not give me express permission to publish it. In quoting 
his account, therefore, I leave this name blank. He 
says : — 

The following is an instance of sagacity — indeed, amount- 
ing to reason — in a dog, a French poodle that belonged to 
Colonel Pearson (not the lately beleaguered colonel at Ekowe, 
but a Colonel Pearson living some years ago at Lichfield). 

The circumstance happened to a friend of mine, Canon , 

i-ector of . I have the story from his own lips, but I have 

no permission for his name to be used in any publication, should 
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tbe story be thought worthy of it. My friend the canon, I may 
say, has no leanings. Being a guest at luncheon with the 
dog’s master, my friend fed the dog with pieces of beef. After 
luncheon the beef was taken into the larder. The dog did not 
think he had his fair share. What did he do? Now he had 
been taught to stand on his hind legs, put his paw on a lady’s 
wrist, and hand her into the dining-room. He adopted the 
same tactics with my friend the canon, stood on his hind legs, 
put his paw on his arm, and made for the door. To see what 

would follow, Canon suffered himself to be led ; but the 

sagacious dog, instead of steering for tlie dining-room, led him 
in the direction of •the larder, along a passage, down steps, »tc., 
and did not lialt till he brought him to the larder, and close to 
the shelf where the beef had been put. The dog had a small 

bit given him for liis sagacity, and Canon returned to the 

drawing-room. But the dog was still not satisfied. He tried 
the same trick again, but this time fruitlessly. Tlie canon was 
not going again with him to the larder. What was Mori to do? 
And here comes the instance of reason in the poodle. Finding 
he could not prevail on the visitor to make a second excursion 
to the larder, he went out into the hall, took in his teeth Canon 
— -’s hat from off the hall table, and carried it under the 
shelf in the larder, where the coveted beef lay out of his reacjh. 
There he was found with the hat, waiting for the owner of the 
hat, and expecting another savoury bit when he should come for 
his hat. 

Many anecdotes might be adduced of the cleverness 
which some dogs show in finding their way by train ; but 
I shall give only three, and I select these, not only be- 
cause they all mutually corroborate one another, but like- 
wise because 1:bey all display such high intelligence on the 
part of the dogs. 

Mr. Horsfall, in ‘ Nature,’ vol. xx., p. 505, says : — 

Last year we spent our holidays at Llan Bedr, Menoneth- 
shire. Our host hfis a house in the above village, and another 
at Harlech, a town three miles distant. His favourite dog, 
Nero, is of Norwegian birth, and a highly intelligent animal. 
He is at liberty to pass his time at either of the houses owned 
by his master, and he occasionally walks from one to the other. 
More frequently, however, he goes to the railway station at 
Llan Bedr, gets into the train, and jumps out at Harlech. 
Being most probably unable to get out of the carriage, he was 
on one occasion taken to Salsemau, the station beyond Harlech, 
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when he left the carriage and waited on the platform for the 
return train to Harlech. If Nero did not make use of ‘abstract 
reasoning ’ we may as well give up the use of the term. 

Miss M. C. Young writes to me : — 

You may perhaps think the following worthy of notice, as 
illustrating the comparative failure of instinct in an animal 
which has begun to reason. A friend of mine has a mongrel 
fox-terrier of remarkable intelligence, though undeveloped by 
any training. This dog has always shown a great fondness for 
accompanying any of the family on a railway journey, often 
having to be taken out of the train by forces One morning in 
the summer of 1877 the groom came, in great distress, to say 
that Spot had followed him to the station, and jumped into the 
train after a visitor’s maid who was going to see her friends, 
and he (the groom) felt sure the dog would be stolen. The 
railway is a short single line, with three trains down and up 
each day, and my friend is well known to all the officials, so she 
sent to meet the next train, when the guard said the dog 
(apparently Ending no friend in the tiuin) had jumped out at 
a little roadside station about five miles distant. Most dogs 
would have found theii' way home easily, though the place 
itself was strange, but Spot did not appear till late in the 
evening, after ten hours’ absence, and dead tired. On inquiry 
we found that the guard had seen nothing of her at 9 A.M., at 
12 A.M., at 1 P.M., nor at 4 r.M. ; but when he reached the little 
station on his return at 5.30, ‘ she w^as walking up and down 
the platform like a Christian,’ jumped into his box, and jumped 
out again of her own accord at the right station for her home. 
She had evidently spent the interval in trying to find her way 
home on foot, and not succeeding, had resolved on returning 
the way she came. 

* Lastly, for the following very remarkable case I am 
indebted to my friend Mrs. A. S. H. Kichardson : — 

Tlie Rev. Mr. Townsend, incumbent of Lucan, was formerly 
an engineer on the Dundalk line of railway. He had a very 
intelligent Scotch retriever dog, which used to have a habit of 
jumping into any carriage in which Mr. Townsend travelled; 
but this had been discontinued for a year when the following 
incident happmed. Mr. Townsend and the dog were on the 
platform at Dundalk station; Mr. Townsend went to get a 
ticket for a lady, and during his absence the dog jumped into 
a carriage, and when the train started, was carried down to 
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Clones. There he found himself alone when he jumped out; 
he went into the station-master’s office and looked about, then 
into the ticket-collector’s and seaixihed there, and then nin off 
to the town of Clones, a mile distant. There he searched the 
I’esident engineer’s office, and not finding his master, i-etumed 
to the station and went to the up platform. When the up 
train amved, he Jumped in, but was driven out by the guard. 
A ballast tniin then drew up, going on to a branch line which 
was being constructed to Caran, but which was not finished yet. 
The dog travelled on the engine as far as the line wont, and 
then mn tlie remaining five miles to Camn, where Mr. Town- 
send’s sister lived. • He visited her house, and not finding his 
master, ran back to the station, and ^/ook a return train to 
Clones, where he slejit, and was fe^l by the station-master. At 
four in the morning he took a goods train down to Dundalk, 
where he found Mr. Townsend. 



It would be easy to continue nmltiidying anecdotes of 
canine intelligence ; but I think a sufficient number of in- 
stances have now been given for the only pur2>08e that I have 
in view — namely, tliat of exhibiting in a connected manner 
the various psychological faculties which are presented by 
dogs, and the level of development to which they severally 
attain. I may again remark that I have selected these 
instances fo|j publication from among many others that I 
could have given, only because they conform to one or other 
of the general principles to which I everywhere adhere in 
the quoting of facts. That is to say, these facts are either 
matters of ordinary observation, and so intrinsically credi- 
ble ; or they stand upon the authority of observers well 
known to me as competent ; or they are of a kind which 
do not admit of mal-observation ; or, lastly, they are well 
corroborated by similar accounts received from indepen- 
dent observers. I think, therefore, that this sketch of the 
psychology of the dog is as accurate as the nature of the 
materials admits of my drawing it. If it is fairly open to 
criticism on any one side, I believe it is from the side of 
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the dog-lovers, who may perhaps with justice complain 
that I have ignored a number of published facts, stand- 
ing on more or less good authority, and appearing more 
wonderful than any of the fe-cts that I have rendered. To 
this criticism I have only to answer that it is better to err 
on the safe side, and that if the facts which I have ren- 
dered are sufficient to prove the existence of all the 
psychological faculties which the dog can fairly be said to 
possess, it is of less moment that partly doubtful cases 
should be suppressed, 'where the only object of introducing 
them would be to show that some particular faculties were 
in some particular instances more highly developed than 
was the case in the instances here recorded. 
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CHAPTER XVII. 

MO^-KEYS, APIiS, AND BAliOONS. 

We now come to the last groii]^ of animals which we shall 
have occasion to consid(*r, and these, from an evolutionary 
point of view, are the most interesting. Unfortunately, 
however, the intelligence of apes, monkeys, and baboons 
has not presented material for nearly so many observations 
as that of other intelligent mammals. Useless for all 
purposes of labour or art, mischievous as domt^stic jiets, 
and in all cases troublesome to keep, these aninnils have 
never enjoyed the improving influences of hereditary 
domestication, while for the same reasons observation of 
the intelligence of captured individuals has been com- 
piiiratively scant. Still more unfortunately, these remarks 
apply most of all to the most man-like of the group, 
and the nearest existing ] prototypes of the 1mm an 
race : our knowledge of the psychology of the anthrojxiid 
apes is less than our knowledge of the psychology of any 
other animal^ But notwithstanding the scarcity of the 
material which I have to present, I think there is enough 
to show that the mental life of the Simiadm is of a dis- 
tinctly different type from any that we have hitherto con- 
sidered, and that in their psychology, as in their anatomy, 
these animals approach most nearly to Homo aapiens. 

Emotions. 

Affection and sympathy are strongly marked — the 
latter indeed more so than in any other 'animal, not even 
excepting the dog. A few instances from many that 
might be quoted will be sufficient to show this. 
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Mr. Daxwin writes : — 

Eengger observed an American monkey (a Cebus) carefully 
driving away the flies which plagued her i^ant ; and Duvancel 
saw a Hylobates washing the faces of her young ones in a 
stream. So intense is the grief of female monkeys for the loss 
of their young, that it invariably caused the death of certain 
kinds kept under conGnement by Brehm in North Africa, 
Orphan monkeys were always adopted and carefully guarded 
by the other monkeys, both male and female.* 

Again, Jobson says that whenever his party shot an 
orang-outang from their boat, the boay was carried off 
by others before the men could reach the shore. 

So, again, James Forbes, F.R.S., in his ‘ Oriental 
Memoirs,’ narrates the following remarkable instance 
of the display of solicitude and care for a dead companion 
exhibited by a monkey : — 

One of a shooting-party under a banian tree killed a female 
monkey, and carried it to his tent, which was soon surrounded 
by forty or fifty of the tribe, who made a great noise and seemed 
disposed to attack their aggressor. They retreated when he 
presented his fowling-piece, the dreadful effect of which they 
had witnessed and appeared perfectly to understand. The head 
of the troop, however, stood his ground, chattering furiously ; 
the sportsman, who perhaps felt some little degree of compunc- 
tion for having killed one of the fiimily, did not like to fire at 
the creature, and nothing short of firing would suflice to diive 
him off. At length he came to the door of the tent, and, find- 
ing threats of no avail, began a lamentable moaning, and by the 
most expressive gesture seemed to beg for the ^ead body. It 
was given him ; he took it sorrowfully in his arms and bore it 
away to his expecting companions. They who were witnesses 
of this extraordinary .scerio resolved never again to fire at one 
of the monkey race. 

Of course it is not to be supposed from tliis instance 
that all, or even most monkeys display any care for their 
dead. A writer in ‘Nature’ (voL ix. p. 243), for instance^ 
says expressly that such is not the case with Gibbons 
(Hylobates agilis\ which he has observed to be highly 
sympathetic to injured companions, but ‘ take no notice 
whatever ’ of dead ones. 

’ Descent of Man^ p. 70. 
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Regarding their sympathy for injured companions this 
writer says : — 

I keep in my garden a number of Gibbon apes [HylohaUa 
agilis ) ; they live quite tHe from all restraint in the trees, merely 
coming when call^ to be fed. One of them, a young male, on 
one occasion fell from a tree and dislocated his wrist ; it received 
the greatest attention from the others, especially from an old 
female, who, however, was no relation ; she used before eating 
her own plantains to take up the first that were offered to her 
every day, and give them to the cripple^ who was living in the 
eaves of a wooden Ipuse ; and I have frequently noticed that a 
cry of fright, pain, or distress from one would bring all the 
others at once to the complainer, and they would then condole 
with him and fold him in their arms. 

Captain Hugh Crow, in his ‘ J*farrative of my Life,’ 
relates an interesting tale of the conduct of some mon- 
keys on board his ship. He soys 

We had several monkeys on board ; they were of different 
species and sizes, and amongst them was a beautiful little 
creature, the body of which was about ten inches or a foot in 
length, and about the circumference of a common drinking glass. 
This interesting little animal, which, when I received it from 
the Governor of the Island of St. Thomas, elivorted me by its 
innocent gambols, became afflicted by the malady which un- 
fortunately prevailed in the ship. It had always lx,‘en a 
favourite with the other monkeys, who seemed to regard it as 
the last bom and the pet of the family ; and they granted it 
many indulgences which they seldom conceded to one another. 
It was veiy tractable and gentle in its temper, and never took 
advantage of the partiality shown to it. From the moment it 
was taken ill their attention and care of it redoubled ; and it 
was truly affecting and interesting to see with what anxiety 
and tenderness they tended and nursed the little creature. A 
struggle often ensued among them for priority in those offices 
of affection ; and some would steal one thing and some another, 
which they would carry to it untasted, however tempting it 
might be to their own palates. Then they would take it up 
gently in their fore-paws, hug it to their breasts, and cry over 
it as a fond mother would over her suffering child. The little 
creature seemed sensible of their assiduities, but it was wofully 
overpowered by sickness. It would sometimes come to me 
and look me pitifully in the face, and moan and cry like an 
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infant, as if it besought me to give it relief ; and we did every- 
thing we could think of to restore it to health : but, in spite of 
the united attention of its kindred tribes and ourselves, the 
interesting little creature did not survive long. 

Here is a case which I myself witnessed at the Zoo- 
logical Gardens, and published in the ‘ Quarterly Journal 
of Science,’ from which I now quote : — 

A year or two ago there was an Arabian baboon and an 
Anubis baboon confined in one cage, adjoining that which con- 
tained a dog-headed baboon. The Anubis baboon passed its 
hand through the wires of the partition, irt order to purloin a 
nut which the large dog-headed baboon had left within reach — 
expressly, I believe, that it might act as a bait. The Anubis 
baboon very well knew the danger he ran, for he waited until 
his bulky neighbour had turned his back upon the nut with the 
appearance of having forgotten all about it. The dog-headed 
baboon, however, was all the time slyly looking round with the 
corner of his eye, and no sooner was the arm of his victim well 
within his cage than he sprang with tistonishing rapidity and 
caught the retreating hand in his mouth. The cries of the 
Anubis baboon quickly brought the keeper to the rescue, when, 
by dint of a good deal of physiciil }>ersuasion, the dog-headed 
baboon was induced to leave go his hold. The Anubis baboon 
then retired to the middle of his cage, moaning piteously, and 
holding the injured hand against his chest while he rubbed it 
with the other one. The Arabian baboon now approached him 
from the top part of the cage, and, while making a soothing 
sound very expressive of sympathy, folded the sufferer in its 
arms — exactly as a mother would her child under similar 
circumstances. It must be stated, also, that this expression of 
sympathy had a decidedly quieting effect upon the sufferer, his 
moans becoming less piteous so soon as he was enfolded in the 
arms of his comforter ; and the manner in which he laid his 
cheek upon the bosom of his friend was as expressive as any- 
thing could be of sympathy appreciated. This really affecting 
spectacle lasted a considerable time, and while watcliing it I 
felt that, even had it stood alone, it would in itself have been 
sufficient to prove the essential identity of some of the noblest 
among human emotions with those of the lower animals. 

As a beautiful instance of the display of sympathy, I 
may narrate an occurrence which was witnessed by my 
friend Sir James Malcolm — a gentleman on the accuracy 
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of whose observation I can rely. He was on board a 
steamer where there were two common East India 
monkeys, one of which was older and larger than the 
other, though they were not mother and child. The 
smaller monkey one day fell overboard amidships. The 
larger one became frantically excited, and running over 
the bulwarks down to a part of the ship which is called 
‘ the bend,’ it held on to the side of the vessel with one 
hand, while with the other it extended to her drowning 
companion a cord with which she had been tied up, and 
one end of which •was fastened round her waist. The 
incident astonished everyone on board, but unfortunately 
for the romance of the story th^ little monkey was not 
near enough to grasp the floating end of the cord. The 
animal, however, was eventually saved by a sailor throwing 
out a longer rope to the little swimmer, who had sense 
enough to grasp it, and so to be hauled on board. 

The following account of the behaviour of a wounded 
monkey seems to suggest the presence of a class of 
emotions similar to those which we know as feelings of 
reproach. The observer was Capt. Johnson ; — 

I was one of a party of Jeekary in the Bahar district ; our 
tents were pitched in a large mango garden, and our horses 
were picquetted in the sfjme garden a little distance off. 
When we were at dinner a Syer came to us, complaining that 
some of the horses had broken loose in consequence of leing 
frightened by monkeys (i.e. Macacus Orhesus) on the trees. As 
soon as dinner was over I went out with my gun to drive them 
off, and I filed ^vith small shot at one of them, which instantly 
ran down to the lowest branch of the tree, as if he were going 
to fly at me, stopped suddenly, and coolly put his paw to the 
part wounded, covered with blood, and held it out for me to 
see. I was so much hurt at the time that it has left an im- 
pression never to be eflhced, and I have never since fired a gun 
at any of the tribe. Almost immediately on my return to the 
party, before I had fully described what had pass^, a Syer came 
to inform us that the monkey was dead. We ordered the 
Syer to hting it to us, but by the time he returned the other 
monkeys had carried ^e dead one off, and none of them could 
anywhere be seen. 

This case is strikingly corroborated by the following 
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allusion to Sir W. Hosto’s Memoirs, given by Jesse as 
follows ; — 

One of his officers, coming home after a long day^s shoot- 
ing, saw a female monkey running along the rocks, with 
her young one in her arms. He immediately fired, and the 
animal fell. On his coming up, she gmsped her little one close 
to her breast, and with her other hand pointed to the wound 
which the ball had made, and which h^ entered above her 
breast. Dipping her finger in the blood, and then holding it 
up, she seemed to i*ep roach him with being the cause of her 
death, and consequently that of the young one, to which she 
frequently pointed. * I never, ^ says Sir "William, ‘ felt so much 
as when I heard the stor}", and I determined never to shoot one 
of these animals as long asT lived.’ ^ 

Mr. Darwin says that most persons who have observed 
monkeys have seen them show a sense of the ludicrous. 
Here is an instance which I have myself observed, and 
now quote from my article in the ‘ Quarterly Journal of 
Science : ’ — 

Seveml years ago I used to watch carefully the young orang- 
outang in the Zoological Gardens, and I am quite sure that 
she manifested a sense of the ludicrous. One example will suffice. 
Her feeding tin was of a somewhat peculiar shape, and when it 
was empty she used sometimes to invert it upon her head. 
The tin then presented a comical resemblance to a bonnet, and 
as its wearer would generally favour the spectators with a broad 
grin at the time of putting it on, she never failed to raise a 
laugh from them. Her success in this respect was evidently 
attended with no small gratification on her part. 

But perhaps the strongest evidence of monkeys 
having an appreciation of the ludicrous is the same as 
that which we have seen to be presented in the case of 
certain dogs — namely, in the animals disliking ridicule. 
Abundant evidence on this head in the case of monkeys 
will be given further on. 

That monkeys enjoy play no one can question who 
spends on hour or two in the monkey-house at the 
Zoological Gardens. According to Savage, chimpanzees 
congregate together for the sole purpose of play, when 


* Oleaningi, vol. iii. pp. 86 -7. 
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they beat or drum with pieces of stick on sonorous pieces 
of wood.* 

Curiosity is more strongly pronounced in monkeys 
than in any other animals. We all know the interesting 
illustration on this head furnished by the experiment of 
Mr. Darwin, who, in order to test the statement of Brehm 
that monkeys have an instinctive dread of snakes, and yet 
cannot ‘ desist from occasionally satiating their curiosity in 
a most human fashion, by lifting up the lid of the box in 
which the snakes were kept,’ took a stuffed snake to the 
monkey-house at <he Zoological Gardens. Mr. Darwin 
says : — 

The excitement thus caused was one of the most curious 
spectacles I ever beheld. ... I then placed a live snake in 
a paper hag, with the mouth loosely closed, in one of the ki ger 
compartments. One of the monkeys immediately approached, 
cautiously opened the bag, peeped in, and instantly daslied 
away. Then I witnessed what Brehm has described, for 
monkey after monkey, with head raised high and turned on 
one side, could not resist taking a momentary peep into the 
upright bag, at the dreadful object lying quietly at the 
bottom.® 

Allied, perhaps, to curiosity, and so connected with 
the emotions, is what Mr. Darwin calls ‘ the principle of 
imitation.’ It is proverbial that monkeys carry this 
principle to ludicrous lengths, and they are the only 
animals which imitate for the mere sake of imitating, as 
has been observed by Desor, though an exception ought 
to be made in* favour of talldng birds. The psychology 
of imitation is difficult of analysis, but it is remarkable 
as well as suggestive that it should be confined in its 
manifestations to monkeys and certain birds among ani- 
mals, and to the lower mental levels among men. As 
Mr. Darwin says ; — 

The principle of imitation is strong in man, and especially, 
as I have myself observed, with savages. In certain morbid 
states of the brain, this tendency is exaggerated to an extra- 
ordinary degree ; some hemipl^c patients and others, at the 

* Boston Journal of Nat, iv. p. 32i. 

^ Descent of Mem p. 72. 



<if kflammatoty softening of the brain, uncon- 
scsouaiy miitate evory word that is uttered, whetha* in their 
OTO or in a foreign language, and every gesture or action vhich 
IB performed near them. 

The same sort of tendency is often observable in 
young children, so that it seems to be frequently dis- 
tinctive of a certain stage or grade of mental evolution, 
and particularly in the branch Primates. Other animals, 
liowever, certainly imitate each other’s actions to a certain 
extent, as I shall have occasion fully to notice in my next 
work. ^ 

As for the sterner emotions, rage may be so pronounced 
as to make a monkey exhaust itself with beating about its 
cage, or a baboon bite its own limbs till the blood flows.* 
Jealousy occurs in a correspondingly high degree, while 
retaliation and revenge are shown by all the higher 
monkeys when injury has been done to them, as any 
one may find by offering an insult to a baboon. The 
following is a good case of this, as it shows what may be 
called brooding resentment deliberately preparing a satis- 
factory revenge. Mr. Darwin writes : — 

Sir Andrew Smith, a zoologist whose scrupulous accumcy 
was known to many persons, told me the following story of 
which he was himself an eye-witness. At the Cape of Good 
HopC; an officer had often plagued a certain baboon, and the 
animal, seeing him approaching one Sunday for parade, poured 
water into a hole and hastily made some thick mud, which he 
skilfully dashed over the officer as he passed by, to the amuse- 
ment of many bystanders. For long afterwards the baboon 
rejoiced and triumphed whenever he saw his victim.* 

General Intelligence. 

Coming now to the higher powers, I shall give a few 
cases to show that monkeys certainly surpass all other 
animals in the scope of their rational faculty. Professor 
Croora Robertson writes me ; — 

I witnessed the following incident in the Jardin des Plantes, 
now many years ago ; but it struck me greatly at the time, and 
I have narrated it repeatedly in the interval. A large ape — I 
* De$eent of Many 71. * Ibid., p. 69. 
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bdieve anthropoid, but cannot tell the species — was in the great 
iron cage with a number of smaller monkeys, and was lording 
it over them with many wild gambols, to the amusement of a 
crowd of spectators. Many things — ^fruits and the like — had 
been thrown between the bars into the cage, which the ape was 
always forward to seize. At last some one threw in a small 
hand looking-glass, with a strongly made frame of wood. This 
the ape at once laid hold of, and began to brandish like a ham- 
mer. Suddenly he was arrested by the reflection of himself in 
the glass, and looked puzzled for a moment ; then he darted his 
head behind the glass to find the oth^ of his kind that he 
evidently supposed ta be there. Astonished to find nothing, he 
apparently bethought himself that he had not been quick 
enough with his movement. He now proceeded to i*aise and 
draw the glass nearer to him with great caution, and then with 
a swifter dart looked behind. Again finding nothing, he re- 
peated the attempt once more. He now passed from astonish- 
ment to anger, and began to beat with the frame violently on 
tlie floor of the cage. Soon the glass was shattered, and pieces 
fell out. Continuing to beat, he was in the course of one blow 
again arrested by his image in the piece of glass still remaining 
in the frame. Then, as it seemed, he determined to make one 
trial more. More circumspectly than ever the whole first part 
of the process was gone through with ; more violently than ever 
the final dart made. His fury over this last failure know no 
bounds. He crunched the frame and glass together with his 
teeth, he beat on the floor, he crunched again, till nothing but 
splinters was left. 

Mr. Darwin writes: ^Rengger, a most careful ob- 
server, states that when first he gave eggs to his monkeys 
in Paraguay, they smashed them, and thus lost much of 
their contents; afterwards they generally hit one end 
against some Wd body, and picked olBf the bits with 
their fingers. After cutting themselves only once with 
any sharp tool, they would not touch it again, or would 
handle it with the greatest caution. Lumps of sugar 
were often given them wrapped up in paper ; and Reng- 
ger sometimes put a live wasp in the paper, so that in 
hastily unfolding i^t they got stung ; after this had once 
happened, they always first held the packet to their ears 
to detect any movement within.’ ‘ 


* DetiunU of 77-^, 
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The powers of observation and readiness to establish 
new associations thus rendered apparent, display a high 
level of general intelligence. Mr. Darwin further ob- 
serves that Mr. Belt ‘ likewise describes various actions 
of a tamed cebus, which, I think, clearly show that this 
animal possessed some reasoning power.* The following 
is the account to which Mr. Darwin here refers, and I 
quote it in extenso^ because, as I shall presently show, I 
have myself been able to confirm most of the observa- 
tions on another monkey of the same genus : — 

It would sometimes entangle itself round a pole to which it 
was fastened, and then unwind the coils again with the greatest 
discernment. Its chain allowed it to swing down below the 
verandah, but it could not reach to the ground. Sometimes, 
when there were broods of young ducks about, it would hold 
out a piece of bread in one hand, and when it had tempted a 
duckling within reach, seize it by the other, and kill it with a 
bite in the breast. There was such an uproar amongst the 
fowls on these occasions, that we soon knew what was the 
matter, and would rush out and punish Mickey (as we called 
him) with a switch ; so that he was ultimately cured of his 
poultrj^-killing propensities. One day, when whipping him, I 
held up the dead duckling in front of him, and at each blow of 
the light switch told him to take hold of it, and at last, much 
to my surprise, he did so, taking it and holding it tremblingly 
in one hand. He would draw things towards him with a stick, 
and even used a swing for the same puipose. It had been put 
up for the children, and could be reached by Mickey, who now 
and then indulged himself in a swing on it. One day I had 
put down some bird-skins on a chair to dry, far beyond, as I 
thonght, Mickey’s reach ; but, fertile in exp^iJmts, he took the 
swing and launched it towards the chair, and actually managed 
to knock the skins off in the return of the swing, so as to bring 
them within his reach. He also procured some jelly that was 
set out to cool in the same way. Mickey’s actions were very 
human-like. When any one came near to fondle him, he never 
neglected the opportunity of pocket-picking. He would pull 
out letters, and quickly take them from their envelopes.' 

I shall now proceed to state some further facts, show- 
ing the high level of intelligence to which monkeys of 
various kinds attain. 

* Naturalist in Mearoffva, p. 119. 
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The orang which Cuvier had used to draw a chair from 
one end to the other of a room, in order to stand upon 
it so as to reach a latch wiiich it desired to open ; and in 
this we have a display of rationally adaptive action 
which no dog has equalled, although, as in the case before 
given of the dog dragging the mat, it has been closely 
approached. Again, Kengger describes a monkey em- 
ploying a stick wherewith to prise up the lid of a chest, 
which was too heavy for the animal to raise otherwise. 
This use of a lever as a mechani^ial instrument is an 
notion to which np animal other than a monkey has ever 
been known to attain ; and, as we shall subsequently see, 
my own observation has fully cqp'oborated that of Keng- 
ger in this respect. More remarkable still, as we shall 
also subsequently see, the monkey to which I allude as 
having myself observed, succeeded also by methodical 
investigation, and without any assistance, in discovering 
for himself the mechanical principle of the screw ; and 
that monkeys well understand how to use stones as ham- 
mers is a matter of common observation since Dampier 
and Wafer first described this action as practised by 
these animals in the breaking open of oyster-shells. The 
additional observation of Gernelli Carreri of monkeys 
thrusting stones into the open valves of oysters so as 
to save themselves the trouble of smashing the shells, 
though not incredible, requires confirmation. But Mr. 
Haden, of Dundee, has communicated to me the follow- 
ing very remarkable ajjpreciation of mechanical principles 
which he himself observed in a monkey (species not noted), 
and which would certainly be beyond the mental powers 
of any other animal ; — 

‘ A large monkey, confined alone in a large cage, had 
its sleeping-place in the form of a kind of hut in tlui 
centre of the cage. Springing near the hut was a tree, 
or imitation tree, the main branch of which ascended 
over the top of the hut, and then came forwards 
away from it. Whether the roof of the hut enabled 
this animal to gain any part of this branch, I did not 
observe, but only remarked its method at the time of 
gaming the part of the branch which led frontwards, and 
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atray the hut. This could be done by means of the 
bm Ofxx, which, when opened, swung beneath this part 
of me oraiich* The door, either by accident or by the 
design of its construction, swung to each time the 
ammal opened it to mount upon its top edge. After one 
or two efforts to mount by it in spite of its immediate 
swin^ng to, the creature procured a thick blanket which 
lay in the cage, and threw it over the door, having 
opened the same, so that its complete swinging to was 
prevented sufficiently Jbr the creature to mount upon its 
free edge, and so gain that part of the jDranch wtiich ran 
above it.’ 

The following, which. I quote from ‘ Nature ’ (voL 
xxiii., p. 533), also displays high intelligence : — 


One of the large monkeys at the Alexandra Palace had 
been for some time suffering from the decay of the right lower 
canine, and an abscess, forming a large protuberance on the 
jaw, had resulted. The pain seemed so gi^eat, it was decided to 
consult a dentist as to what should be done ; and, as the poor 
creature was at times very savage, it was thought that if the 
tooth had to be extracted, gas should be used for the safety 
of the operation. Preparations were made accordingly, but 
the behaviour of the monkey was quite a suiprise to all who 
were concerned. He showed great fight on being taken out of 
the cage, and not only struggled against being put into a sack 
prepared with a hole cut for his hetxd, but forced one of his 
hands out, and snapped and screamed, and gave promise of being 
very troublesome. Directly, however, Mr. Lewin Moseley, who 
had undertaken the operation, managed to get his hand on the 
abscess and gave relief, the monkey’s demeanour changed en- 
tirely. He laid his head down quietly for examination, and, 
without the use of the gas, submitted to the removal of a 
stump of a tooth as quietly as possible. 


According to D’Osbonville, certain monkeys that he 
observed in the wild state were in the habit of adminis-^ 
tering corporal chastisement to their young. After suck- 
ling and cleansing them, the mothers used to sit down 
and watch the youngsters play. These would wrestle, 
throw and chase each other, &c. ; but if any of them 
grew malicious, the dams would spring up, and, seizing 
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their offspring by the tail with one hand, correct them 
severely with the other. 

We have already seen that dogs and cats display the 
idea of maintaining discipline among their progeny. 

According to Houzeau the sacred monkey of India, 
(Semnopithecus entellue) is very clever in catching snakes, 
and in the case of poisonous species destroy the fangs by 
breaking them against stones.' 

Of the fact that monkeys act in co-operation, many 
proofs might be given, but one will tjuffice. 

Lieutenant Sckipp, in his Memoirs, says : — 

A Cape baboon having taken, off some clothes from the 
barracks, I formed a party to recover them. With twenty men 
I made a circuit to cut them off from the caverns, to which 
they always fled for shelter. They observed my movements, 
and detaching about fifty to guard the entrance, the others kept 
their post. We could see them collecting large stones and 
other missiles. One old grey-hefided one, who had often paid 
us a visit at the barracks, was seen distributing his orders, as 
if a general. We ruslied on to the attack, when, at a scream 
from him, they rolled down enormous stones on us, so that we 
were forced to give up the contest. 

I shall here bring to a close my selections from the 
literature of monkey psychology, because I wish to devote 
a good deal of space to detailing a number of observations 
which have not yet been published. Thinking it desirable 
for the purposes of this work that an intelligent monkey 
should be subjected to close observation for some length 
of time, I applied to Mr. Sclater for the loan of one from 
the collection of the Zoological Society. He kindly con- 
sented to my proposal, and I selected a specimen of Cehus 
fatuelkis^ which appeared to me to be the most intelligent 
monkey in the collection. Not having facilities for keej>- 
ing the animal in my own house, I consigned him to the 
charge of my sister (who lives close by), with the Request 
that she should carefully note all points of interest con- 
nected with his intelligence. Therefore, from the day 
of his arrival till that of his departure she kept a diary. 


Loe, cit., vol. i., p. 305. 
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Brown Capuchin {Celmsfatuellua — Linn.), Brazil 
Diary, 1880. 

Decemher Arrived in box with keeper. ^Seemed rather 

frightened and screamed a good deal on being transfeii-ed from 
sm^ box to a larger one, 

19th. Took him out of the box he had been in all night and 
fastened chain on to collar. Was meek and subdued, hiding his 
face in my lap. 

20th. Has become much moi-e lively and somewhat aggres- 
sive, especially towaids the servants. He has taken a fancy to 
my mother, and (she holding his chain) he plays with her in a 
gentle and affectionate manner in her bed, but flies angrily at 
any of the servants who come near the bed. I observed to-day 
that he breaks walnuts (which are too hard for him to crack 
with his teeth) by striking them with the flat bottom of a dish 
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he has for drinking out of. He is ceaselessly active all day, and 
at night covers himself very neatly with warm shairla, and 
sleeps soundly till about eight o’clock. 

21st. I notice that the love of mischief is very strong in 
him. To-day he got bold of a wine-glass and an egg-cup. The 
glass he dashed on the floor with all his might, and of course 
broke it. Finding, however, that the egg-cup would not bieak 
for being thrown down, he looked round for some hard sub- 
stance against which to dash it. The post of the brass bedstead 
appearing to be suitable for the purpose, he raised the egg-cup 
high over his bead and gave it several liard blows. When it 
was completely snfhshed he was quite satisfied. He bi*eaks a 
stick by passing it dow^n between a heavy object and the wall, 
and then hanging on to the end,* thus breaking it across the 
heavy object. He frequently destroys an ai'ticle of dress by 
carefully ])ullmg out the thimds (thus unripping it) before he 
begin.s to tetir it with his teeth in a moru violent manner. If 
he gets hold of anything that he sees w'e do not care about, he 
soon leaves it again ; but if it is an article of value (even if it 
be only a scrap of paper) which he sees we jire anxious about, 
nothing will induce him to give it up. No food, however in- 
viting, wdll distract his attention : scolding only makes him 
more angry, and he keeps the article until it is quite destroyed. 
To-day I gave him a hammer to break his walnuts with, and he 
uses it in a proper manner for that pur])ose. 

22nd. To-day a strange person (a di’essmaker) came into the 
room where he is tied up, and I gave him a walnut that slie 
might see him break it with his hammer. The nut was a hul 
one, and the woman laughed at his disa])pointed face. He then 
became very angry, and threw at her everything he could lay 
hands on ; first the nut, then the hammer, then a coflfee-pot 
which he seizdR out of the grate, and, lastly, all his own shawls. 
He throws things with great force and precision by holding 
them in both hands, and extending his long arms well back over 
his head before projecting the missile, standing erect the while. 

23rd. There is continual war between him and Sharp [a small 
terrier], but they both seem to have a certain mutual respect for 
each other. The dog makes snatches at nuts, (kc., and runs 
away with them beyond the reach of his chain, and the monkey 
catches at the dog, but seems afraid to hold him or hurt him. 
He however pelts him with nuts or bits of caiTot, and chatters 
at him. At other times he holds out his hand as if to make 
friends, but the dog is too suspicious to go near him. His hos- 
tility towards the servants (one especially) increases, so that he 
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will not even take a nut from her without catching fiercely at 
her hand ; he also frequently throws things at her. On the other 
hand, he allows my mother to do anything with him. 

24th. He bit me in several places to-day when I was taking 
him away from my mother's bed after his morning's game there, 
I took no notice, but he seemed ashamed of himself afterwards, 
hiding his face in his arms and sitting quiet for a time.* In ac- 
cordance with his desire for mischief, he is of course very fond 
of upsetting things, but he always takes great care they do not 
fall on himself. Thus hp will pull a chair towards him till it is 
almost over-balanced, then he intently fixes his eyes on the top 
bar of the back, and when he sees it coihing over his way, 
darts from underneath and watches the fall with great delight ; 
and similarly with heavier thfngs. There is a washhand-stand, for 
example, with a heavy marble top, which be has with great 
labour upset several times, and always without hurting himself.® 

25th. I observed to-day that if a nut or any object he wishes 
to get hold of is beyond the reach of his chain, he puts out a 
stick to draw it towards him, or, if that does not succeed, he 
stands upright and throws a shawl back over his head, holding 
it by the two corners so that it falls down his back ; he then 
throws it forward with all his strength, still holding on by the 
corners ; thus it goes out far in front of him and covers the nut, 
which ho then draws towards him by pulling in the shawl. 
When his chain becomes twisted round the bars of a * clothes- 
horse ’ (which is given him to run about upon), and thus too 
short for his comfort, he looks at it intently and pulls it with 
his fingers this way and that, and when he sees how the turns 
are taken, he deliberately goes round and round the bais, first 
this way, then that, until the chain is quite disentangled. He 
often canies his chain grasped in his tail and held high over his 
back to keep it from getting into the way of iSs feet. He is 
always rather excited in the morning when I loosen his chain 
preparatory to taking him to my mother’s bed ; jumps about 
and tugs at the chain. Sometimes, however, if the chain Ls en- 
tangled, and I am rather long in getting it unfastened, he sits 
quietly down beside me, and begins picking at the chain with 

* On subsequent observation (January 14, 1881), I find this quiet- 
ness was not due to shame at having bitten me, for whether he succeeds 
in biting any person or not he always sits quiet anddull-iooking after a 
fit of passion, being, I think, fatigued. He has bitten me often since 
December 24, and seems to enjoy the fun on the whole. 

* These heavy objects he overturns with exceeding caution, 
balancing them several times carefully, and studying them before finally 
throwing or pulling them over. 
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Ms fingers as if to help me to untie it. I cannot say, however, 
that he succeeds in helping me at all. 

26th. He seems very fond of spinning things round. If he 
gets a whole apple or orange he generally sits spinning it on one 
end, before beginning to eat it. He eats an ortinge by biting old* 
a tiny piece of the peel, and putting his long, thin finger deep 
into the fruit ; he then lays the whole oninge under a piece of 
wire netting he has near him, and, putting his mouth to the hole 
he has made, presses the wire netting down upon the fruit, thus 
squeezing the juice up into his mouth. Wlien a good deal of 
juice begins to run out, he holds the orange up over his hetid and 
lets the juice run iifto his mouth. 

27th. To-day he obtained possession of a rather valuable 
document, and, as usual, nothing F could do would persuade him 
to give it up. He neglected any kind of food I offered him, 
and only chattered when I coaxed him. When at last 1 tried 
threatening him with a cane, he only became savage and flew at 
me, chattering. My mother now c;ime and sat down in a chair 
beside him. He immediately jumj^ed into her lap, and remained 
-quite still while she took the paper out of his hands. When, 
however, she handed it to me and I laughed at her success, he 
showed his teeth and screamed and chattered at me angrily. 1 
find laughing generally irritates him. Thus, when he is playing 
with my mother in the bed in the best of humour, as long as I 
sit quietly on the bed all is well, but if I laugh, for example at 
any of his affectionate glances, he makes a dart at mo to send me 
off, and then returns with renewal demonstrations of aflection 
to my mother, tumbling heful over heels and lying on his l)ack, 
grinning in a most comical manner, and making a sound very 
like slight laughter. 

28th. His chain is Listened to the marble slab of a w^ashhand- 
stand, placed Bn the floor against the wall. It is too heavy for 
him to pull along by his chain without hurting himself, so when 
he desires to dof any mischief which is beyond the reach of his 
chain, he deliberately goes to the marble and pushcij an .arm 
down between an upright part of it and the wall, until he has 
moved the whole slab siifliciently far from the wall to admit of 
his slipping down l>ehind the upright part himself. He then 
places his back against the wall and his four hands against the 
upright part of the marble, and pushes the slab as far as he can 
stretch his long legs. He only does this, howev€*r, when he is 
bent on mischief, as the fact of food being beyond the reac'h of 
his chain does not furnish a strong enough inducement to 
lead him to take so much exertion. Thus to-day he began to 
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f ull the gkaed leather cover off a trunk which was near him* 
pulled the trunk away, and when he found it was out of his 
reach he ran and push^ the marble towards the trunk in the 
manner I have described, and when he knew his chain was 
then sufficiently long to reach the trunk, he ran to the latter 
and hastily resumed his destructive process. 

29th, I notice that nothing the person does who has hold 
of his chain offends him. I mean, although he is furiously 
angry at haying anything taken away from him, he is not 
at all angry if he is pulled away by his chain. If he is 
trying to bite a person,* and another person takes hold of his 
chain behind him and so prevents his spring forward, he does 
not turn to bite the person who has tixken hold of his chain, as 
a dog would do under simila* circumstances, but quietly submits 
to be thus held. He seems to look upon his confinement and 
management by a chain as a natural law against which it is 
useless to struggle. On the other hand, he seems to be quite 
aware of the place where his chain is fastened, and to know 
that if he were clever enough to undo it he would be free. 
After we found he could move about the marble slab of the 
washhand-stand in the way described, we had a ring sunk in 
the floor to tie him to. The moment the chain was fastened to 
that ^ he began to investigate its new connection, and continued 
to do so for hours, passing the cl in in rapidly backward and for- 
wards tlirough the ring. Wiien he found this did not loosen it, 
he began to hammer it and the ring also with all his strength, 
and this he continued to do for the rest of the day. 

30th. He still continues to work at the chain where it is 
fovstened to the ring. He passed the whole of the chain through 
the ring so many times with his fingers that it became quite 
blocked up in the ring, which made it very short, and it took 
me a quarter of an hour to disentangle it. He as very much 
interested in this process, sitting quietly beside me and watching 
my fingers intently, sometimes gently pulling my fingers on one 
side in order to see better, and sometimes casting a quick in- 
telligent glance into my face as if asking how I did it. After I 
had disentangled and lengthened the chain he worked at it 
again for hours, but took care not to twist it into the ring a 
second time. 

31st. To day he hurt himself by getting one of his toes 
caught in a hinge of the clothes-horse. He did not make any 

' January 14, 1881. The marble slab was left with him after the 
chain had been fastened to the ring ; but since that time he has never 
attempted to move the marble. 
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fuss, although the accident must have been somewhat a painful 
one, nor did he try to pull the toe out, which would have been 
useless and only hurt him more ; but he sat almost motionless, 
making slight complaining noises until I discovered that there 
was something wrong with him. When I began to extricate 
his foot, he remained perfectly passive — although I dare say I 
hurt him a good deal— and only looked at me gratefully. 

January 1,1881. He has now quite given up trying to loosen 
his chain himself ; having tried eveiy way and failed, he has 
evidently become hopeless about it. He now resents being 
tied up. When I loosen him he is quitJfe pleased, and when I 
tie him he waits until he is quite sure he is being tied, and not 
loosened, and tlien he flies at me and bites me. 

10th. As he is always tied uj^ in the same place he has 
no new opportunities given him of showing his intelligence. 
His attachment to my mother has increased. When she goes 
out he immediately gives up all play and mischief, and does 
nothing but run round and round in a restless nuinner, making 
a })eculiar sweet ciilling noise, such as he never makes when 
she is in the room, listening intently Ivetween times. As long 
as she lemains away he takes no rest or amxisement, nor does 
he ever, or hardly ever, become angry ; but the moment she 
returns he begins all his old ways again, usually becoming 
more savage at other peofde than befoie. 

My mother frequently takes things away from him, and he 
never resents it to her as he would do to any other }>er8on. 
He generally, however, chatters angidly at some one else when 
my mother removes anything he wishes to keep. At first I 
thought he was deceived in the matter — that he could not 
believe it possible that his best friend could deprive him of 
what he valued, and so thought someone else must have 
done it. But the same thing has now happened so fre- 
quently that I can hardly think he Ls not really aware of 
who takes the things away. He seems rather to think it 
politic to keep on good terms with one person, and that although 
he does see her remove the things, and feels angry in con- 
sequence, he thinks it more prudent to vent his anger upon 
someone with whom he has already quarrelled. He always 
shows more irritation when my mother gives anything to me after 
having taken it away from him, than when she keeps it herself 
(as mentioned on December 26), and this may be the reason 
partly why he resents these matters to me ; he thinks when I 
obtain pohsession of anything he wants that it is a sort of 
triumph to me. In the same way my mother may laugh as 
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much as she likes whether he is with her or not, but if I laogh 
at all at anything it generally results in something being 
thrown at me. If my mother calls out to the servants — if, for 
instance, a servant has left the room and my mother calls her 
back — he becomes very angry at the servant, and salutes her on 
her return with a shower of missiles. Sometimes my mother 
pretends to scold or beat the servants, and then he joins with 
great energy, by way of supporting his friend. If I scold or 
beat the servants he does not mind so much. When my 
mother comes back after being out he does not show any great 
demonstrations of joy, * He screams out with pleasure when he 
hears her voice approaching on the stairs, cbut does not make 
much ado when she enters the room. While my mother is out 
I can do anything I like w\th him, just as she can when she is 
at home. Perhaps being in low spirits he does not feel angry, 
or perhaps he thinks it prudent to be amiable when his best 
friend is away. When my mother comes back, all his ill-temper 
returns at once and even in an increased degree towards other 
people, and he immediately resumes playing with all his toys. 

11th. When he throws things at people now he first runs up 
the bars of the clothes-horse ; he seems to have found out that 
people do not much care for having things thrown at their feet, 
-and he is not strong enough to throw such heavy objects as a 
poker or a hammer at people’s heads ; he therefore mounts to a 
level with his enemy’s head, and thus succeeds in sending his 
missile to a greater height and also to a greater distance. 

1 4th. To-day he obtained possession of a hearth-brush, one 
of the kind which has the handle screwed into the brush. He 
soon found the way to unscrew the handle, and haring done 
that he immediately began to try to find out the way to screw 
it in again. This he in time accomplished. At first he put the 
wrong end of the handle into the hole, but turned it round and 
round the right way for screwing. Finding it did not hold, he 
turned the other end of the handle and carefully stuck it into 
the hole, and began again to turn it the right way. It was of 
course a very difficult feat for him to perform, for he required 
both his hands to hold the handle in the proper position and to 
turn it between his hands in order to screw it in, and the long 
bristles of the brush prevented it from remaining steady or 
with the right side up. He held the brush with his hind hand, 
but even so it was very difficult for him to get the fii*st turn of 
the screw to fit into the thread ; he worked at it, however, with 
the most unwearying perseverance untU he got the first turn of 
the screw to catch, and he then quickly turned it round and 
Tound until it was screwed up to the end. The most remark- 
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Able thing was that, however often he was disappointed in the 
beginning, he never was induced to try turning the handle the 
wrong way ; he always screwed it from right to left. As soon 
as he had accomplished his wish, he unscrewed it again, and 
then screwed it in again the second time rather mol's etisily than 
the first, and so on many times. When he had become by 
practice tolerably perfect in screwing and unscrewing, he gave 
it up and took to some other amusement One remarkable 
thing Ls that he should take so much trouble to do that which 
is no material benefit to him. The desire to accomplish a 
ohosen task seems a suflacient inducemdht to lead him to take 
any amount of trouble. This seems a very human feeling, 
such as is not shown, I believe, by any other animal. It is not 
the desire of praise, as he never notices people looking on ; it is 
simply the desii-e to achieve an object for the sake of achieving 
an object, and he never i-ests nor allows his attention to l)e dis- 
ti*acted until it is done. 

16th. When he is angry, and has at hand only those things 
which he wishes to keep, he makes a great show of throwing them 
at people, but always retains a hold. Thus if he has had a play- 
thing a long time and is tired of it, he throws it right at a 
person without the least hesitation ; but if he has a new thing 
which he values, he goes through all the appropriate motions for 
throwing, but only brings the olyect down with a noise upon 
the ground, taking care not to let go his hold. He beats people 
with a long cane he has, and when he cannot reach people he 
strikes it with all his strength upon the ground to show what he 
would do if he had the chance. There is no more comical sight 
than to see him hurriedly climbing his screen in fierce anger, 
taking (not without great difficulty) his long and awkward 
stick up with him in order to lye high enough to give a good 
blow to a penSbn. The dog is quite afraid of the stick in the 
monkey^s hands, although he is t<x) petted to be afraid of it in a 
person's. The monkey is jealous of the dog lying in the arm- 
chair in which he sometimes seats himself with my mother, so he 
pokes the stick at the dog (as the chair is beyond the reach of 
his chain) and makes him get off. 

18th. He was very angry to-day at a servant girl sweeping 
out his place with a long brush, and he seized the brush every 
time the servant attempted to sweep. My mother then took 
it, and he at once became not only <jkite good-tempered, but 
assisted her in sweeping, by gathering the rubbish in the cor- 
ners of his place into little heaps with his hands, and putting 
the heaps into the way of the brush. 

20th. To-day he broke his chain, and flew at a servant 
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savagely, but seeing my mother he immediately jumped into 
her lap. While another chain was being prepared he got to the 
trunk where his nuts are kept. I have long noticed that he 
looks upon that trunk as in some special sense his own pro- 
perty. There are other things kept in the trunk as well as the 
nuts, and if any pei*son goes to the trunk for anything he be- 
comes furiously angry. Indeed nothing makes him so angry as 
people opening the trunk, and this is not because he wants nuts- 
out of it, for he always has more than he can eat beside him, 
and generally refuses to take any that are offered to him. 
Well, to-day, as soon ks the breaking of his chain enabled him 
to get to the trunk, he began picking at the lock with his 
fingers. I then gave him the key, and he tried for two full 
hours without ceasing to unlock the trunk with this key. It 
was a very difficult lock to open, being slightly out of order, 
and requires the lid of the trunk to be pressed down before it 
would work, so I believe it was absolutely impossible for him 
to open it, but he found in time the right way to put the key 
in, and to turn it backwards and forwards, and after every at- 
tempt he pulled the lid upwards to see if*it were unlocked. That 
this was the result of observing people is obvious, from the fact 
that after every time he put the key into the lock and failed to 
open the trunk, he passed the key round and round the outside 
of the lock several times. The explanation of this is that, my 
mother’s sight being bad, she often misses the lock when put- 
ting in the key, and then feels round and round the lock 
with the key ; the monkey therefore e\udently seems to think 
that this feeling round and roimd the lock with the key is in 
some way necessary to the success of unlocking the lock, so 
that, although he could see perfectly well how to put the key in 
straight himself, he went through this useless 0 |)eration first. 

21st. To-day I gave him a wooden box with the lid nailed 
on, and an iron spoon, to see if he would use the latter as a 
lever wherewith to raise the lid. The experiment was some- 
what spoiled by my mother putting the handle of the sjXK)n 
into the crack between the lid and the box to show him how to do 
it. Therefore I cannot tell whether or not he would have taken 
this first step himself, if he had had time to do so. However, 
when the handle of the spoon was in he certainly used it in the 
proper manner, pulling it down with all his sti'ength at the 
extreme end, thus drawing the nails out of the box and imsing 
the lid. 

22nd. He was sitting on my mother’s knee, and she wash- 
ing his hands with a little sponge, a process of which he ia 
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Tery fond ; she tried to wash his face, and that he disliked very 
much. Every time she began, the expression of his face l)ecame 
more angry ; at last he suddenly jumped off her knee, and made 
a violent attack on one of the servants who is usually his 
favourite, although she was doing nothing at all* to anger him. 
This is a good instance of his habit of venting his anger at my 
mother on other people. He always eats vigorously when he is 
angry, or after a tit of passion. After a prolonged fit of passion 
he always lies down on his side as if dead, probably from ex- 
haustion. 

30th. He quite imderstands the meaning of shaking hands. 
He always holds out his own Imnd when he wishes to be 
friendly, especially when a friend is entering or leaving the 
room. To-day he had been a long time playing with his toys, 
taking no notice of anyone. Suddenly my mother remembered 
that to-day was my birthday, and (for the first time since he 
came to the house) shook hands with me in congratulation. He 
immediately became very angry with me, screamed and chat- 
tered and threw things at me, being evidently jealous of the 
attention my mother was paying me. 

February 1st, He has now been moved down to the dining- 
room, where he is chained between the fireplace and the 
window. He seems (^uite miserable on account of the change, 
as he does not see so much of my mother. 

4th. His low spirits continue, and threaten to make him ill. 
He will not play with anything, but sits moping and shivering 
in a comer. To-day I found him very cold and unhapj)y, and 
warmed his hands for him. He is very meek and gentle, and 
seems to be getting fond of me. 

8th. He has quite recovei*ed his spirits since he took a fancy 
to me. He likes me now apparently as well as he used to do 
my mother; th^t is to wiy, he allows me to nurse him, and 
walk about in his place, and even take things away from him. 
When, however, my mother comes to see him, ho does not care 
for me, although he shows none of his old hostility. To the 
servants, however, he continues to do so when my mother is 
present. 

10th. We gave him a bundle of sticks this morning, and he 
amused himself all day by poking them into the fire and pulling 
them out again to smell the smoking end. He likewise pulls 
out hot cinders from the grate and passes them over his head 
and chest, evidently enjoying the warmth, but never burning 
himself. He also puts hot ashes on his head, I gave him 
some paper, and, as he cannot, from the length of his chain, 
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quite reach the he rolled the paper up into the form of a 
stick, and then put it into the fii‘e, pulling it out as soon as it 
caught light, and watching the blaze in the fender with great 
satisfaction. I gave him a whole newspaper, and he tore it in 
pieces, rolled up each piece as I have described, to make it long 
enough to reach the fire, and so burnt it all piece by piece. He 
never once burnt his own fingers during the operation. 

13th. He can open and shut the folding shutters with ease, 
and this seems to be an amusement to him. He also unscrewed 
all the knobs that })elong to the fender. The bell-handle besido 
the mantelpiece he likewise took to bits, which involves the un- 
screwing of three screws. ^ 

15th. He is so amiable to me now that he constantly gives 
me bits of things that he himself is eating, evidently expecting 
me to share his repast with him. Sometimes this attention on 
his part is not altogether agi-eeable. For instance, to-day he 
thrust into my hand, when I was not looking, a quantity of 
sopped bread and milk out of his pan, no doubt thinking him- 
self very kind-hearted thus to supply me with food. 

17tL He offered the dog a bit of toast which he himself 
was eating, and the dog took a part of it. I think, however, 
that he had at the stime time a sly design of catching the dog 
with the other hand, but he did not do so — perhaps because I 
was looking on, and he knows the dog is a friend of mine ; but 
he had a wicked look in his eye w^hile feeding the dog, which he 
has not when he extends his bounty to me. 

19th. When I w avS brushing him to-day he took the brush 
away from me. Playthings are especially valuable to him now, 
as he is not allowed to have any lest he should break the win- 
dows with them. For this reason I was afraid to leave the 
brush with him, but found he was not at all disposed to give it 
up. I threw other things within his reach, b^t he carried the 
brush in his hind hand while going after the other things. At 
last I sat down and called him gently, when be mildly came up 
to my lap and put the brush into my two hands, evidently 
resolving that he would not now quarrel with his only friend. 

22nd. His manner of showing his humours is interesting, 
as illustrating the principle of antithesis. Thus when he is 
angry he springs forwai’d on all four hands with tail very erect 
and hair raised, so making himself look much bigger. When 
afiTectionate he advances slowly backwards with his body in the 
form of a hoop, .so that the crown of his head rests on the 
ground, face inwards. He walks on three hands (hair very 
smooth), and puts the fourth fore-hand out at his back in advance 
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of his body. He exj)ects this hand to be taken kindly, and he 
then assumes his natural attitude. In that manner of advanc- 
ing it is obviously impossible that he could bite, as his mouth 
is towards his own chest, so it is the best way of showing how 
far he is from thinking of hostility. 

February 28, 1881. 

The above account may be taken as fully trustworthy. 
Most of the observations recorded I have myself subse- 
quently verified numberless times. From the account, 
however, several observations whicli, I happened to make 
myself in the first^ instance are designedly omitted, and 
these I shall therefore now supply. 

I bought at a toy- shop a v^ry good imitation of a 
monkey, and brought it into the room with the real 
monkey, stroking and speaking to it as if it were alive. 
The monkey evidently mistook the figure for a real 
animal, manifesting intense curiosity, mixed with much 
alarm if I made the figure approach him. Even when I 
placed the figure upon a table, and left it standing motion- 
less, the monkey was afraid to approach it. From this it 
would appear that the animal trusted much more to his 
sense of sight than to that of smell in recognising one of 
his own kind. 

I placed a mirror upon the floor, and the monkey at 
once mistook his reflection in it for a real animal. At 
first he was a little afraid of it ; but in a short time he 
gained courage enough to approach and try to touch it. 
Finding he could not do so, he went round behind the 
mirror and th^ again before it a great number of times ; 
but he did not become angry, as the monkey of which 
Prof. Brown Robertson wrote me. Strange to say, he 
appeared to mistake the sex of the image, and began in 
the most indescribably ludicrous manner to pay to it the 
addresses of courtship. First placing his lips against the 
glass he rose to his full height on his hind legs, retired 
slowly, and wliile doing so turned his back to the mirror^ 
looking over his shoulder at the image, and, with a pre- 
jx)sterous amount of ‘ pinch ’ in his back, strutted up and 
down before the glass with all the appearance of the most 
laughable foppery. This display was always gone through 
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yihen at any subsequent time the mirror was placed upon 
the floor. 

From the first time that he saw me, this monkey took 
as violently passionate an attachment to me as that which 
he took to my mother. His mode of greeting, however, 
was different. Wlien she entered the room after an 
absence, his welcome was of a quiet and contented cha- 
racter ; but when I came in, his demonstrations were posi- 
tively painful to witness. Standing erect on his hind legs 
at the full length of Jiis tether, and extending both hands 
as far as he could reach, he screamed ^^ith all his strength, 
in a tone and with an intensity which he never adopted 
on any other occasion, ^o loud, indeed, were his rajhdly 
and continuously reiterated screams, that it was impossible 
for any one to hold even a shouting conversation till I 
took the animal in my arms, when he became placid, with 
many signs of intense affection. Even the sound of my 
voice down two flights of stairs used to set him screaming 
in this manner, so that whenever I called at my mother’s 
house I had to keep silent while on the staircase, unless 
I intended first of all to pay a visit to the monkey. 

It has frequently been noticed that monkeys are very 
capricious in forming their attachments and aversions ; 
but I never knew before that this peculiarity could be so 
strongly marked as it was in this case. His demonstra- 
tions of affection to my mother and myself were piteous ; 
while towards every one else, male or female, he was either 
passively indifferent or actively hostile. Yet no shadow of 
a reason could be assigned for the difference. My sister, 
to whom animals are usually much more attached than 
they are to me, used always to be forbearingly kind to this 
one — taking all his bites, &c., with the utmost good 
humour. Moreover, she supplied him with all his food, 
and most of his playthings, so that she was really in every 
way his best friend. Yet his antipathy to her was only 
less remarkable than his passionate fondness of my mother 
and myself. 

Another trait in the psychology of this animal which 
is worth observing was his quietness of manner towards 
my mother. With me, and indeed with every one else, his 
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movements were unrestrained, and generally monkey-like ; 
but with her he was always as gentle as a kitten ; he 
appeared to know that her age and infirmities rendered 
boisterousness on his part unacceptable. 

I returned the monkey to the Zoological Gardens at 
the end of February, and up to the time of his death in 
October 1881, he remembered me as well as the first day 
that he was sent back. I visited the monkey-house about 
once a month, and whenever I approached his cage he saw 
me with astonishing quickness — iftdeed, generally before 
I saw him — and ran to the bars, through which he thrust 
both hands with every expression of joy. He did not, 
however, scream aloud ; his mind seemed too much occu- 
pied by the cares of monkey-society to admit of a vacancy 
large enough for such very intense emotion as he used to 
experience in the calmer life that he lived before. Being 
much struck with the extreme rapidity of his discernment 
whenever I approached the cage, however many otlu^r 
persons might be standing round, I purposely visited the 
monkey-house on Easter Monday, in order to see whether 
he would pick me out of the solid mass of people who fill 
the place on that day. Although I could only o1)t>ain a 
place three or four rows back from the cage, and although 
I made no sound wherewith to attract his attention, he 
aaw me almost immediately, and with a sudden intelligent 
look of recognition ran across the cage t/O greet me. 
When I went away he followed me, as he always did, to 
the extreme end of his cage, and stood there watching my 
departure as*long as I remained in sight. 

In conclusion, I should say that much the most 
striking feature in the psychology of this animal, and the 
one which is least like anything met with in other animals, 
was the tireless spirit of investigation. The hours and 
hours of patient industry which this poor monkey has 
spent in ascertaining all that his monkey-intelligence 
could of the sundry unfamiliar objects that fell into his 
hands, might well read a lesson in carefulness to many a 
hasty observer. And the keen satisfaction which he dis- 
played when he had succeeded in making any little dis- 
covery, such as that of the mechanical principle of the 
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screw, repeating the results of his newly earned knowledge 
over and over again, till one could not but marvel at the 
intent abstraction of the ^ dumb brute ’ — ^this was so dif- 
ferent from anything to be met with in any other animal, 
that I confess I should not have believed what I saw 
unless I had repeatedly seen it with my own eyes. As my 
sister once observed, while we were watching him conduct- 
ing some of his researches, in oblivion to his food and all his 
other surroundings — ‘ when a monkey behaves like this, it 
is no wonder that mantis a scientific animal ! ’ And in my 
next work I shall hope to show how,* from so high a 
starting-point, the psychology of the monkey has passed 
into that of the man. * 
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wants by signs, 446, 447 
Baker, on sticklebacks, 246 
Baldamus, Dr., on cuckoo laying 
eggs coloured in imitation of those 
of the birds in whose nests they 
lay them, 307 

Ball, Dr. Robert, on commensalism 
of crab and anemone, 234 
Banks, Sir Joseph, on intelligence 
of tree-ants, 133 ; fish coming to 
sound of bell, 260 

Bannister, Dr., on cat trying to 
catch image behind mirror, 415, 
416 ; on intelligence of the Eskimo 
dogs, 461, 462 

Barrett, W. P., on instincts of young 
alligator, 266 

Barton, Dr., on alleged fascination 
by snakes, 264 

Bastian, on termites, 198 , 

Bates, on ants' habit of keeping 
pets, 84 ; cleaning one another, 
87 ; play and leisure, 88, 89 ; leaf- 
cutting, 93-96 ; tunnelling, 99 ; 
ecitons, 114-21; on sand- wasp 
taking bearings to remember pre- 
cise locality, 160 ; mygale eating 
humming-birds, 208 ; on nidifica- 
tion of small crustacean, 232, 233 ; 
habits of turtles, and alligators, 
267, 258 ; intelligence of vultures, 
314 ; bats sucting blood, 341 
Batrachians, 254, 255 
Bats, 341 

Baya-bird, nidification of, 294 
Bears, 350-362 

Beattie, Dr., on dog communicating 
desires by signs, 447 
Beaver, 367-86; breeding habits, 
367, 368 ; lodges, 368-73 ; dams, 
373-79 ; can^s, 379-83 ; gene- 
ral remarks upon, 368, 377, 379, 
383 ; age of their buildings, 384 ; 
effects of their buildixigs on the 
configuration of landscapes, 384, 
385 

Bechstein, on birds dreaming, 312 
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BEE 

Bee, mason, 178, 179 ; tapestry, 179 ; 
carpenter, 179 j rose, 179; card- 
ing, 179, 180 

Bees, sense of sight, 143, 144 ; of 
smell and hearing, 144 ; of direc- 
tion, 144-61; remembering exact 
locality of absent hive, 148-49; 
following floating hives, 149 ; 
memory, 161-66 ; sympathy, 166, 
166 ; distances over which they 
forage, 160 ; powers of communi- 
cation, 166-60; economy of hive, 
160-8 ; food and rearing, 160- 
163 ; swarming and ^battles of 
queens, 163, 164; drone-killing, 
164-68 ; plunder and wars, 168- 
170; architecture, 170-8; way- 
finding, 181, 182 ; instinct of 
neuters, 181 ; recognising com- 
panions, 183, 184; barricading 
doors against moths, 184, 186; 
strengthening combs in danger of 
falling, 1 86, 1 86 ; mode of dealing 
with surfaces of glass, 186; with 
strange liives, 186,187; evacua- 
ting fallen hive, 187 ; ceasing to 
store honey in Barbadoes and 
California, 187, 188 ; recognising 
persons, 188, 1 89 ; biting holes in 
corollas, 189; ventilating hives, 
191, 192 ; covering slugs, &c., with 
propolis, 190, 1 91 ; effects of re- 
moving antennse, 197 

Beetles, nee Cohoptera 

Belshaw, on cat knocking knockers, 
422 

Belt, on ants, duration of me- 
mory in, 39, 4u ; sympathy, 48 ; 
division of labour, 99 ; ecitons, 
114-19 and 138 ; tunnelling 
under rails, 140 ; on sand-wasp 
taking precise bearings to remem- 
ber locality. 160, 161 ; struggle 
between wasps and ants for secre- 
tion of frog-hoppers, 194, 195; 
intelligence of spiders in protect- 
ing themselves from ecitons, 219, 
220; beetles undermining stick 
supporting a dead toad, 228 ; in- 
telligence of monkeys, 480 

Benedictson, on navigating habits of 
Iceland mice, 364, 365 


BLA 

Bennet, on birds dreaming, 312 

Bennett, on conjugal fi<ielity of 
duck, 270, 271 

Berkeley, G., on beetle storing its 
food, 228, 229 

Bettziech-Beta, on termites, 199 

Bidie, on suicide of scorpion, 222, 
223; on reasoning power of cat, 
416 

Bingley, on intelligence of ants, 
133 ; carpenter-bees, 179 ; account 
of alleged training of boos, 1 89 ; 
co-operation of beetles, 226, 227 ; 
ant-lion, 230, 236; domestication 
of toad, 256 ; fascination by snakes, 
^64 ; sympathy in birds, 272 ; 
eccentricity of nest building in- 
stinct, 296 ; education of birds, 
312; pigs pointing game, 339. 
340 ; intclligenco of otter, 346 ; 
memory of elephant, 387 ; vindic- 
tiveness of elephant, 387, 389; 
elephants enduring surgical opera- 
tions, 399, 400 

Bird, Miss, on combined action of 
crows in obtaining food from dogs, 
320 

Birds, 266-325 ; memory of, 266-70; 
emotions, 270-82; special • habits 
of procuring food, 283-6 ; of in- 
cubation and taking care of off- 
spring, 287-310; general intelli- 
gence, 310-26 ; dreaming and ima- 
gination, 311-12; learning to a void 
telegraph wires, 313; recognising 
paintingof birds, 311 ; submitting 
to surgical operation, 313-14; 
honey-guide, 316-16 ; appreciation 
of mechanical appliances, 316-16 ; 
concerted action, 318-322 

Birgun latro, 233 

Bison, 334-5 

Blackbirds, breaking shells against 
stones, 283 ; removing eggs, 289 ; 
mobbing cat, 291 

Blackburn, Professor H., on dis- 
tances over which bees forage, 
150 

Blackhouse, R. 0., on dog being 
alarmed at a statue, 463 

Blackman, on cats learning to beg 
for food, 414-16 
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BIJL 

Blackwall, on early display of in- 
stincts by spiders, 216 
Blanchard, on mason ‘bee, 178 
Blood, on reasoning power of a dog, 
464 

Boa-constrictor, really a Python, 
which gee 

Bodley, W. H., on dogs crossing a 
river to fight undisturbed, 461 -2 
Bold, on canary singing against own 
image in mirror, 276 
Bombyx moth, larva of, 238r40 
Bonnet, on spider following her 
eggs into pit of ant-lion, 206 ; his 
experiments on instincts of cater- 
pillars, 236 ; observations on dit,to, 
238 

Boobies, plundered by frigate peli- 
cans, 284 

Bose, on migrating fish, 248 
Bower-bird, instincts of, 279-81, 326 
Bowman, Parker, his cat opening 
swivel of window, 426 
Boys, C. V., Lis experiments with a 
tuning-fork on spiders, 206, 207 
Brehm, on wasps recognising per- 
sona, 188 ; intelligence of lapwing, 
315, 316; curiosity of monkeys, 
477 

Broderip, on vindictiveness of ele- 
phant, 389 

Erodie, Sir B., his definition of 
instinct, 16 ; on bees strengthen- 
ing their combs, 186, 186 
Bro^, Herr L., on powers of com- 
munication in bees, 160 
Brougham, Lord, on hexagonal form 
of bees’ cells, 172 ; on intelligence 
of a dog, 460 

Brown, Capt., on vindictiveness of a 
stork, 277-8 

Brown, W., on a cat extinguishing 
fire by water, 426 

Browne, Dr. Crichton, on cat ring- 
ing bell, 423 

Browne, Murray, on fox allowing 
itself to be extricated from trap, 
431 

Browning, A. H., on intelligence of a 
dog, 460 

Brydon, Dr., on collective instinct 
of jackals, 484 


BOL 

Buchanan, Dr., on climbing perch, 
249 j on nidification of baya-bird, 
294 

Buchner, Professor, on ants : nursing 
habits, 69 ; stocking trees with 
aphides, 63 ; warfare, 71-9 ; play, 
87-88 ; leaf* cutting, 95-96 ; in- 
telligence in making a bridge of 
aphides over tar, 136; of them- 
selves over a space, 136-37 ; and 
of a straw over water, 1 37 ; 
eeltons, 139 ; anatomy and phy- 
siology of brain, 141-42. On bees 
and wa8f?8 : powers of communica- 
tion, 168-60; swarming habits, 
168 ; wars and plunder, 169 ; cell- 
building, 177-78 ; evacuating 
dangerous hive, 187 ; keeping 
hives clean, 190; carrying dead 
from hive and burying them, 191 ; 
ventilating hives, 191-92; hornet 
and wasp dismembering heavy 
prey, and carrying it to an 
eminence in order to fly away 
with it, 196; on termites, 198- 
202. On spiders: web- building, 
211-12 ; wolf- spider, 213; trap- 
door spiders, 217-1 8 ; intelligence 
of a spider Labitually fed by Dr. 
Mosebkau, 218-19 ; spiders weight- 
ing their webs, 221. On beeties : 
co-operation of, 227- 28 
Buck, E. C., on intelligence of 
crocodiles, 263 ; on collective in- 
stinct of wolves, 433 ; on combined 
action of pelicans, 319 
Buckland, F., on pigeon remember- 
ing voice of nnistress, 266 ; crows 
breaking shells by dropping them 
on stones, 283; birds avoiding 
telegraph wires, 313 
Buckley, on harvesting ants, 103 
Buckton, G. B., on caterpillars, 
236 

Buffalo, 336-37 

Buffon, on hexagonal form of bees’ 
cells, 171-72 ; association of ideas 
in parrot, 269; sympathy in ditto, 
276 ; goat- sucker removing eggs, 
289 

Bufo obgtetrioanSf 264 
Bull, intelligence of, 338 
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BUR 

Bnrmefeter, on powers of communi- 
cation in ants, 49 

Byron, Lord, lines on alleged 
tendency to scorpion to commit 
suicide, 222 


ADDIS-WOEMS, 240 
Cairns, Mr. W., on reasoning 
power of a dog, 461 
Campbell, Mrs. G. M. F., on in- 
telligence of goose, 316 
Canary, jealousy of, 2f6; modifica- 
tion of incubating instinct in 
cage, 287; flying against mirror, 
311; trained, 312 

Canning, J., his dog knowing value 
of different coins, 452-3 
Carassiut auratiu, 246 
Carbonnier, M., on telescope-fish, 
246 

Carlisle, Bishop of, on congregation 
or court held by jackdaws, 324 
Carpenter, Dr., on intelligence of 
rats, 361 

Can'eri, Gernelli, on monkeys thrust- 
ing stones between oyster- shells 
to keep them from closing, 481 
Carter, H. J., on apparent intelli- 
gence of atlwalium^ 19; of 
iu)2)hrys and avioeha, 20-1 
Carus, Professor, on spiders weight- 
ing their webs, 221 
Cat, the, 411-26 ; general remarks 
upon, 411-14; emotions of, 412- 
13 ; general intelligence of , 413-42 ; 
showing zoological discrimination, 
414 ; punishing kittens for mis- 
behaviour, 414 ; begging for food, 
414-15 ; feeding kittens on bread 
when milk fails, 416; carrying 
kittens to be protected by master, 
416; trying to catch image behind 
mirror, 416; communicating by 
signs, 4 19 ; devices for catching 
vprey, 417-20; appreciation of 
mechanical appliances, 420-26 ; 
extinguishing fire by water, 426 
Caterpillars, instinct of assisted by 
intelligence, 236-8 ; migrating, 
238-40 


CON 

Catesby, on co-operation of beetles, 
226, 227; on frigate- pelican plun- 
dering babies, 284 
Cattle, fear exhibited by in 
slaughterhouses, 334 ; pride of 
334 

Cfhm fatudlvAf observations on in- 
telligence of, 484-98 
Cecil, H., on tactics displayed by 
hunting wasps, 194 
CephaUpoda^ intelligence of, 29-30 
Cetac^dy 327-28 

Challenge, mode of, in gulls, 291 
Charming of snakes, 264 
Cheiroptera^ 341 
Cltelnum rostratusy 248 
Chimpanzee, play of, 476-77 
Chinese swallow, nidification of, 
292 

ChiroMote»y 243 
Choice, as evidence of mind, 2 
Clark, G., on intelligence of a bat, 
341 

Clark, Rev. H., on harvesting ants, 
99; on dog recognising portrait, 
454-6 

Clarville, on co-operation of beetles, 
228 

Clavigero, on sympathy of pelicans 
for wounded companions, 276 
Claypole, on intelligence of horse, 
331-2 

Cnethwawjm pitzocampay 244 
Cobra, sexual affection of, 266 ; 
charming, 266; intelligence of, 
262 

Cock, domestic, killing hen upon 
hatching out eggs of other birds, 
278 

CvdenUraiay movements of, and 
question concerning their intel- 
ligence, 22 

Coleopteray 226-9 ; co-operation of, 
226-8 ; other instances of intel- 
ligence, 228-9 

Colquhoun, on reasoning power of 
a dog, 463-4 

Commensalism, between crab and 
anemone, and between mollusk 
and anemone, 233 
Communication, iee Co-operation 
Concerted action, iec Co-operation 
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CON 

Cones, Captain Elliot, on intelli- 
gence of wolverine, 348-60 
Conilwrm oonstractoTi 326 
Conklin, W. A., on elephants thatch- 
ing their backs, 409 
Consciousness, as evidence of mind, 
2 ; gradual dawn of, 13 
Conte, John Le, on reasoning power 
of a dog, 460-1 

Cook, Capt., on tree ants, 111; in- 
telligence of tree-ants, 133 
Cook, George, on dog dragging mat 
about to lie upon, 46G 
Co-operation, of ants, 48-49, 61- 69, 
64 et ieq. ( in making slaves and 
waging war), 85-96 ; (in sundry^ 
occupations), 96-100; (in harvest- 
ing), 108-10, 111-14; (of ap- 
parently different species), 1 1 4- 
122; (of military ants) 127-30, 
132-4, 136-40 ; of bees, 169-74 ; 
(in general work, wars, and archi- 
tecture), 177, 178, 184-G, 190-2 ; 
of termites, 198-203 ; of beetles, 
226-8 ; of birds, 318-22 ; of horses 
and asses, 333 ; of bison and buf- 
falo, 335 ; of pigs, 339 ; of rats, 
361, 3G2 ; of mice, 364 ; of beavers, 
367-83 ; of elephants, 401 ; of 
foxes, 433 ; of wolves, 433 and 436 ; 
of jackals, 432-6 ; of baboons, 
483 

Corse, on memory of elephant, 38G, 
387 ; emotions of elephant, 393 
Co7'tmg cornier, punishing offenders, 
323, 324 

Couch, on maternal instinct of hen, 
272 ; mode in which guillemots 
catch fish, 286; mode of escape 
practised by swan, 290 ; birds 
removing dung from neighbour- 
hood of their nests, 290 ; black- 
birds mobbing cat, 291 ; nidifica- 
tion of swan, 296-8 ; crows punish- 
ing offenders, 323-4 ; intelligence 
of hare, 359 ; cat unlocking door, 
424; fox avoiding trap, 428; 
catching crabs with tail, 432; 
mode by which a dog killed crabs, 
459 

Cowper, on intelligence of hare, 
369, 360 


Cox, C., play-houses of bower- birds- 
presented by him to Sydney Mu- 
seum, 280 
Crabs, 231-4 

Craven, on intelligence of a sow, 
340 

Crehore, on foxes avoiding traps, 
428, 429 ; on dog recognising por- 
trait, 453 

Cripps, his elephant dying under 
emotional disturbance, 396 
Criterion of mind, 4-8 
Crocodiles, 263 

Crow, Capt. •Hugh, on sympathy 
shown by monkeys for sick com- 
panion, 473, 474 

Crows, memory of, 266; breaking 
shells by dropping them on the 
stones, 283 ; punishing offenders, 
323-6 

Cruelty, of cat, 413 
Crustacea, 231-34 

Cuckoo, parasitic instincts of, 301-7; 
eggs of coloured like those of the 
bird in whose nest they are laid, 
307-9 ; American, 305, 306 
Curiosity, of fish, 247 ; of birds, 
278, 279 ; of ruminants and 
swine, 335 ; of monkeys, 477 
Curlew, niditication of, 292 
Cuvier, his orang drawing chair to 
stand upon to reach a latch, 481 ; 
on birds dreaming, 312 

ACE, tamed, 246 
Dampier, on frigate-pelicans 
plundering boobies, 284 ; on mon- 
keys hammering (faster shells with 
stones, 481 

Daplmia pxdex^ seeking light, es- 
pecially yellow ray, 23 
Darwin, Charles, on apparent intel- 
ligence of worms, 24 ; of oyster, 
26 ; of snail, 27 ; Mr. Hague’s letter 
to, on powers of communication in 
ants, 64-7 ; observations on ants 
keeping aphides, 60, 61 ; on ants 
making slaves, 64, 66, 67 ; com- 
munications of Lincecum to, on 
harvesting ants, 103, 107 ; on pro- 
portional size of ants’ brain, 140 ; 
communication of Muller on 
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powers of communication in bees, 
167 ; origin and development of 
cell-making instinct, 173-7 ; in- 
stincts of neuters, 181 ; quotation 
in MS. from Sir B. Brodie on bees 
supporting their combs, 186-6 j 
his * law of battle ’ in relation to 
spiders, 206 ; intelligence of crab, 
233 ; his theoiy of sexual selec- 
tion, 279-82; sense of smell in 
vultures, 286 ; on Wallace’s theory 
of correlation between colour of 
sitting birds and forjji of their 
nests, 299; instincts of cuckoo, 
304-6; birds dreaming, 312; 
Gauchos taming wild horses, 329; 
memory of horse, 330 ; intelligence 
of bear, 362; of elepliant, 398, 
402 ; collective instinct of wolves, 
436 ; duration of memory in dogs, 
438 ; intelligence of Eskimo dogs, 
462; reasoning of retriever, 463-4 ; 
maternal care and grief of mon- 
key, 472; sense of ludicrous in 
monkeys, 476 ; curiosity and imi- 
tativeness of monkeys, 477 ; imi- 
tativeness of man, 477-8; intel- 
ligent observation displayed by 
monkeys, 479, 480 

Darwin, Erasmus, on bees ceas- 
ing to store honey in Barbadoes, 
187 ; wasp dismembering tly to 
facilitate carriage, 195; un- 
moulted crab guarding moulted, 
233 ; crows breaking shells by 
dropping them on stones, 283 ; 
bird shaking se^ out of poppy, 
286; elephant acting nurse to 
young child, 408 

Darwin, F., on bees biting holes 
through corollas, 189 

Davis, on instincts of larvas of bom- 
byx moth, 239 

Davy, Dr., on instincts of alligators, 
266, 267 ; taming cobra, 266; per- 
forming operation on elephants, 
400 

Davy, Sir H., on eagles teaching 
young to fly, 290 

Day, F., on intelligence of fish, 244- 
52 

Deceitfulness, of elephant, 410; of 


DZI 

dog, 443, 444, 460-62, 467, 468 ; 
of monkey, 494 

Deer, intelligence of, 336, 338, 
339 

De Fravifere, on powers of communi- 
cation in bees, 168 ; their scouts, 
168 

Descartes, his hypothesis of animal 
automatism, 6 

Dicquemase, on intelligence of 
oyster, 25 

Diptcrots insects, intelligence in 
finding way out of a bell- jar, 153, 
164; gad-fly, 230; house-fly, 230, 
231 

Division of labour, see Co-opera- 
tion 

Dog, ringing bell, 423; knocking 
knocker, 423 ; collective instinct 
of, 436, 436; general remarks on 
psychology of, as influenced by 
domestication, 437, 438 ; memory 
of, 438 ; emotions of, 438-46 ; 
pride and sensitiveness, 439-42; 
intolerance of pain, 441 ; emula- 
tion and jealousy, 442, 443 ; sense 
of justice, 443 ; deceitfulnoss, 443, 
444 ; sense of ludicrous and dis- 
like of ridicule, 444, 445 ; general 
intelligence of, 446-70; communi- 
cating ideas, 446-7 ; instances of 
reason, 447-69 

Doldorlf, on climbing perch, 248, 
249 

Doloffiedcji Jimhriataf 213 

DoriUi 248 

D’Osbonville, on monkeys adminis- 
tering corporal chastisement to 
their young, 482, 483 

Dreaming, of birds, 269, 312; of 
ferrets, 347 

Duchemin, M., on toadskilling carp, 
264 

Duck, conjugal fidelity of, 270, 
271 ; conveying young on back, 
289 

Dugardin,on communication among 
ants, 49; in bees, 156 

Duncan, on cunning of a dog, 461 

Dzierzon, on cause determining sex 
of bees’ eggs, 162 ; bees repairing 
injuries to their cells, 186 
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EAG 

E agle, plundering instinct of 
white-headed, 284 ; teaching 
young to fly, 290 ; variations in 
nest-building, 299 ; submitting to 
surgical operations, 313, 314 
Earwig, 229, 230 

Bbrard, on co-operation of ants, 132 
MoMnodermatat movements of, 23 
Edmonson, Dr., on crows punishing 
offenders, 323, 324 
Edward, on intelligence of frogs, 
266 ; sympathy of terns for 
wounded companion, 274, 275 ; 
crows breaking shells by dropping 
them on stones, 283 ; co-operation 
of turnstones, 321 

Edward, H., on honey-making ants, 
111-14 

Eimer, Dr., on voluntary and in- 
voluntary movements of Medutce, 
22, 23 

Elephant, general remarks upon, 386; 
memory of, 386, 387; emotions of, 
387-96 ; vindictiveness, 387-9 ; 
sympathy, 389-90; rogue, 393, 
394 ; dying under effects of emo- 
tion, 396, 396 ; general intelligence 
of, 396-410; enduring surgical 
operations, 399-400 ; vigilance, 
401 ; formation of abstract ide^, 
401, 402; intelligence of tame de- 
coys, 402-6; of tame workers, 
306-8; tliatching their backs, 
308, 309; removing leeches, and 
fanning away flies, 309, 310; con- 
cealing theft, 410 

Ellendorf, Dr. F., on leaf-cutting 
ants, 96, 96; on ants making a 
bridge, 137 

Elliot, on collective instinct of 
wolves, 433 

Emery, J., on powers of communi- 
cation in bees, 167 
Emulation, of birds, 277 ; of dogs,442 
Encydopsedia Britannica, on bees 
following floating hires, 149 ; 
battles of queen-bees, 163, 164; 
parasitic instincts in birds, 306 
Endurance, of pain by wild dogs, 
441 ; of surgical operations by 
eagle, 813, 314 ; by elephants, 
399, 400 ; by monkey, 482 


FIX 

Engelmann, on Dap seek- 
ing yellow light, 23 

Epevra amelia^ Ux. F, Pollock on 
perfection of web built by young, 
217 

Brb, G. S., on intelligence of deer, 
338, 339 

Moq} luciug, 246 

Espinas, on co-operation of ants, 
130 


F ABBE, on instincts of spbex- 
wasp,"180, 181 

Faister, Mdlle. de, her tame weasel, 
346 

Falcon, variations in nest-building, 
299 

Faraday, J., on intelligence of skate, 
261 

Fascination, alleged, by snakes, 263, 
264 

Fayrer, Sir J., on fascination by 
and charming of snakes, 264 
Fear, in horses, 329 ; in ruminants, 
334 ; in rabbits, 356 ; in rats, 360 
excited in dogs by portraits, 
465-7 ; in monkey by snakes, 
477, and by imitation monkey, 
495 

Ferret, 347 

Fire-flies, stuck on nests by baya- 
birds, 294 

Fish, 241-63 ; comparison of brain 
with that of invertebrata, 241 ; 
emotions, 242-7 ; niditication, 
courtship, and care of young, 
242-6 ; pugnfecity, and social 
feelings, 242 ; anger, 246, 247 ; 
play, jealousy, curiosity, 247 ; 
angler, 247, 248 ; jaculator, 248 ; 
travelling over land, 248 ; climbing 
trees, 248, 249 ; migrations, 249, 
260 ; general intelligence, 260-63 
Fisher, J. F., on hen removing eggs 
with her neck, 288 
Fleeson, Captain B., on honey-mak- 
ing ants, 111-14 

Fleming, W. J., on intelligence of 
horse, 330 

Fleury, Cardinal, on intelligence of 
ants in making bridges, 136 
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Forbes, on nidification of tailor- 
bird, 293 

Forbes, James, on monkey begging 
for dead, body of companion, 472 
Forel, on ants ; recognising slaves, 
43 ; and fellow-citizens, 44 ; 
swarming habits, 68 ; experiment 
in rearing together hostile species, 
69, 60; tunnelling to obtain 
aphides, 61 ; warfare, 68-77; play, 
88 ; intelligence shown in archi- 
tecture, 129 

Forsteal, on termites, 198 
Forster, W., on intelligence of a bull, 
338 

Fothergill, Percival, on reasoning 
power of a dog, 466 
Fouillouse, J. de, on intelligence of 
hares, 367, 368 

Fox, 426-33 ; lying in wait for 
hares, 426, 427 ; avoiding traps, 
427-30 ; allowing itself to be ex- 
tricated from trap, 431 ; catching 
crabs with tail, 432 ; collective 
instinct in hunting, 433 
Fox, C., on intelligence of porpoises, 
328 

Frankland, Mrs., on cock bullfinch 
recognising portrait of hen, 311 
Franklin, on powers of communi- 
cation in ants, 49 

Franklin, Dr., on sympathy in 
parrots, 276 
Frogs, 264, 266 

Frost, Dr., on cat sprinkling crximbs 
to attract birds, 418, 419 
Furniss, J. J., on elephants thatch- 
ing their backJ, 408, 409 

G A.D-FLY, instinct of, 230 
Gander, see Goose 

Gaphaus, H. A., on cat opening 
thumb-latch, 421 

Gardener, on intelligence of crab, 233 
Garraway, Dr., on beetle concealing 
its store of food, 229 
Gasteropoda, intelligence of, 26-29 
Oasterosteus pun^ius, 243 ; G, 
spvnachia, 243 

Geer, M., on earwig incubating 
young, 229 
Gelasinnut, 233 


ORO 

Gentles, W, Laurie, on Intelligenoe 
of a sheep-dog, 448, 449 
Geoffrey, on pilot fish, 252 
Gibbons, their sympathy for suffer- 
ing companions, 472, 473 
Gleditsch, on beetles undermining 
stick supporting a dead toad, 
228; on spiders weighting their 
webs, 221 
Glutton, 347-60 
Goat, intelligence of, 337, 338 
Goat-fucker, removing eggs, 289; 

nidification of, 292 
Goldfinch, trained, 312 
Goldsmith on habits of rooks, 322, 
323 

Goldsmith, Dr., on intelligenoe of 
otter, 346 

Gollitz, Herr, on co-operation of 
beetles, 227 

Goodbehere, S., on intelligence of a 
pony and ass, 332, 333 ; on cun- 
ning of sheep-killing dogs, 460; 
on dog knowing value of different 
coins, 462, 463 

Goose, affection and sympathy of, 
272, 273; removing eggs from 
rats, 288; noting time, 314; 
opening latch of gate, 316 
Gosse, on commensalism of crab 
and anemone, 234 

Gould, on bower-biid, 279-81; on 
humming-birds, 281 ; on tale- 
gallus, 294, 296 

Graber, Titus, on proportional size 
of ant’s brain, 141 
Grapsus stringosus, 231 
Gray, Sir George, on nidification of 
talegallus, 296 

Gredler, Vincent, on division of 
labour among leaf-cutting ants, 
99, 100 

Green, on intelligence of pigs, 339 
Green, Seth, on tactics displayed by 
hunting wasps, 193 
Griffiths, on intelligence of ele- 
phant, 388, 389 

Grosbeak, nidification of, 296, 296 
Grouse, learning to avoid telegraph 
wires, 312, 313 

Groves, J. B., on cat trying to catch 
image behind mirror, 416 
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GUA 

Guana, see Reptiles 

Guerinzius, on wasps recognising 
persons, 188 

Guillemots, plundering of by gulls, 
283, 284 ; mode of catching fish, 
285 

Gulls, plundering guillemots, 283, 
284; mode of challenge, 291; 
nidification, 292 

Guring, Thomas, on intelligence of 
geese, 314, 315 


AGEN, on termites, 202 
Hague, on powers of commu- 
nication in ants, 64-7 • 

Hamilton, R., on fear exhibited by 
cattle in slaughterhouses, 334 
Hancock, Dr., on fish quitting water, 
248; crows breaking shells by 
dropping them on stones, 283 
Harding, S., on intelligence of a 
pig, 340 
Hare, 367-60 

Hartmann, Von, his definition of in- 
stinct, 16; on fondness of spiders 
for music, 206 

Harvesting-ants, 96-110 ; mice, 366, 
366 

Hawkshaw, J. Clarke, on limpet 
remembering locality, 28-9 
Hayden, on monkey keeping door 
open with blanket, 481 
Hayes, Dr., on intelligence of Eskimo 
dogs, 462 

Heber, Bishop, on sympathy of ele- 
phant, 289 

JSeli^ ;pmnatia, intelligence of, 26, 27 
IJeinerolius ch/rysops^ 240 
Hen, maternal instinct of, 272; re- 
moving eggs with neck, 288 ; and 
young chicken on back, 288, 289 
Henderson, on navigating habits of 
Iceland mice, 364, 365 
Heron, variations in nest-building, 
299 

Hogg, on intelligence of his sheep- 
dog, 448 

Holden, on starlings learning to 
avoid telegraph wires, 312, 313 
Hollmann, on intelligence of octopus, 
30 


HUG 

HoTnarus marinus, 233 

Hooker, Sir Joseph, on navigating 
habits of Iceland mice, 364 

Hooper, W. F., on intelligence of a 
dog, 463 

Horn, Mrs., on reasoning powers of 
a dog, 462 

Hornet, carrying heavy prey up an 
elevation in order to fly away 
with it, 196 

Horse, emotions of, 328-30 ; memory, 
330; general intelligence, 328, 
330-3 . 

Horse-fly, tamed, 230, 231 

Horsfall, on dog finding his way 
about by train, 467, 468 

Hoste, Sir W., on wounded monkey 
showing its blood to the sports- 
man, 476 

Houzeau, on hen transporting young 
chicken on her back, 288, 289 ; 
parrots not being deceived by 
mirrors, 310, 311; birds dream- 
ing, 312; mules counting their 
journeys, 332 ; monkeys destroy- 
ing poison-fangs of snakes, 483 

Hubtod, Mrs., on intelligence of a 
cat, 414 

Huber, F. and P., on instinct, 16. On 
ants : sense of smell in, 33 ; recog- 
nising companions, 4i ; powers of 
communication, 49, 60; observa- 
tions on slave-making instinct, 
65 ; on warfare, 76 ; play, 87, 88 ; 
harvesting, 97 ; carrying one 
another, 109 ; intelligence shown 
in architectme* 128, 129. On 
bees : sense of hearing in, 144 ; 
duration of memory, 166 ; powers 
of communication, 156, 169 ; 

manipulation and uses of pro- 
polis, 161 ; battles of queen-bees, 
164, 166 ; form of cells, 173 ; 
building cells, 1 77, 178 ; barri- 
cading doors against moths, 184 ; 
strengthening combs, 186 ; biting 
holes in corollas, 189 ; ventilating 
hives, 191, 192 ; effects of remov- 
ing antennae of bees, 197 

Hudson, on habits of Melothrus, 309, 
310 

Hugen, on termites, 198 
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Humboldt, on instincts of young 
turtles, 267 

Humming-birds, aesthetic instincts 
of, 281 

Hutchings, J., on intelligence of a 
cat, 417 

Hutchinson, on alleged tendency 
of scorpion to commit suicide, 
226 

Hutchinson, Col., on reasoning power 
of a dog, 463, 464 

Hutchinson, Dr. H. F., on wolf- 
spider stalking owb image in 
mirror, 213 

Hutchinson, S. J., on intelligence of 
polar bear, 351, 352 

Hutton, Mrs., on ants burying their 
dead, 91, 92 

Eyd/ra/rgyra^ 248 

Eymnc^rat m Ants and Bees 


F SX, does assisting wounded 
buck to escape, 834 
Idealism, cannot be refuted by ar- 
gument, 6 

Ideas, m Association 
Imitation, shown by talking birds, 
monkeys, and idiots, 477, 478 
Instinct, defined and distinguished 
from reason and reflex action, 
10-17 ; of medus®, 23 ; of worms, 
24 ; of mollusca, 26 ; of ants with 
reference to colour, 32, 33 ; to 
smell, 33-7 ; to sense of direction, 
57-9 ; to recognising friends, 41- 
6 ; to swanniiig, 67, 68 ; to nur- 
sing, 68 J to education, 69, 60 ; to 
keeping aphides, 60-4 ; to maldng 
slaves, 64-8 ; to wars, 68-83 ; to 
keeping pets, 83, 84 ; to sleep and 
cleanliness, 84-7 ; to play and 
leisure, 87-9 ; to treatment of 
dead, 89-95 ; of leaf -cutting spe- 
cies, 93-6 ; of harvesting species, 
97-110; of tree-inhabiting spe- 
cies, 110, 111 ; of honey-making 
species, 111-14; of ecitons, 114- 
22; of driver and marching 
apecies, 121-2 ; of bees and wasps, 
with reference to colour, 143-4 ; 
to sense of direction, 144-61 ; to 
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food-collecting and wax-making, 
160-2 ; to propagation, 1 62-8 ; of 
queens, 162-6 ; of killing drones, 
166-8 ; with reference to wars, 
169, 170; to architecture, 170- 
80; of sphex-wasp, 180, 181 : of 
termites, 198-203 ; of spiders, 
204-18 ; of scorpion, 222-5 ; of 
beetles, 226-9; of earwig, 229, 
230 ; of flies, 230, 231 ; of Crus- 
tacea, 231, 232 ; of larv®, 234- 
40 i of fish, 242-63 ; of batra- 
chians, 264; of reptiles, 266-9; 
of birds, with reference to pro- 
curing food, 283-7; to incuba- 
*» tion, 287-91; to nidiiication, 
291-301; of cuckoo, 301-10; of 
marsupials, 320 ; of whale, 827 ; 
of ruminants, 336 ; of swine, 339 ; 
of bats, 341 ; of seals, 841-8 ; of 
wolverine, 848-60; of rodents, 
863, 364 ; of rabbit, 864-7 ; of 
bare, 864-9 ; of rats, 360 ; of 
mice, 364-6; of rat-hare, 865, 
366 ; of beaver, mixed with intel- 
ligence, 367 ; with reference to 
propagation and lodges, 367-71; 
to procuring food, 371-3; to 
dams, 373-80 ; to canals, 380-4 ; 
of cat, 411-12 ; of dog, 437, 438 ; 
of monkey, 471 


J ACKAL, 426; collective instinct 
in hunting, 432-36 
Jackdaw, gesticulating signs made 
by, 316 ; congregation for court 
held by, 324 

Jacob, Sir G. Le Grand, on crows 
punishing offender, 324-6 ; ibexes 
assisting wounded mate to es- 
cape, 334 

Japp, on dog spontaneously learn- 
ing use of coin, 462 
Jealousy, of fish, 242; of birds, 
276-7; of horse, 329, 330; of 
dogs, 442, 443 ; of monkey, 493 
Jenkins, H. L., on formation of 
abstract ideas by elephants, 401, 
402 

Jenner, on instinct of young cuckoo, 
301-4 
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Jerdon, Dr., on harvesting-ants, 97; 
on birds dreaming, 312 

Jervoise, Sir J. C., on bee biting 
hole in a corolla, 189 ; on com- 
bined action of rooks in obtaining 
food from pheasants, 321 

Jesse, on intelligence of bees in 
adapting their combs to smooth 
surface, 186; spider protecting 
eggs from cold, 219; tame house- 
fly, 230, 231 ; affection of male 
for female pike, 246 ; attaclfment 
between alligator and cat, 258, 
259 ; conjugal fidelity of swan, 
and pigeon, 271 ; sympathy of 
rooks, 273, 274 ; lapwing stamp-* 
ing on ground to make worms 
rise, 285 ; goose removing eggs 
from rats, 288; birds removing 
dung from neighbourhood of their 
nests, 290; swallows killing and 
imprisoning hostile sparrows, 318, 
319; kangaroo throwing young 
from pouch when pursued, 32(>, 
327; stag shaking berries from 
trees, and manifesting intelligence 
in escaping from dogs, 336 ; in- 
telligence of buffalo, 336, 337 ; 
intelligence of rate, 360-2; of 
elephants, 398 ; collective instinct 
of foxes, 433 ; wounded monkey 
showing its blood to the sports- 
man, 476 

Jilson, Professor, on habits of the 
‘ piairie-dog,’ 366 

John, iSt., on intelligence of fox, 426, 
427 ; idea of caste in dog, 442 

Johnson, on termites, 198 ; on orang- 
outangs removing their dead com- 
panions, 472 

Johnson, Capt., on wounded monkey 
showing its blood to the sports- 
man, 475 

Johnson, Dr., his definition of 
reason, 14 


K angaroo, throwing young 
from pouch when pursued, 
326, 327 

Kaup, on fish, 246 


LAY 

Kemp, Dr. L., on battles of queen- 
bees, 164; robber bees, 170; on 
intelligence of decoy elephants, 
402 

Kent, Saville, on intelligence of 
porpoises, 327, 328 
Kesteven, Dr. W. H., on cat knocking 
knocker, 424 

Kingfisher, nidification of, 292 
Kirby, on water-spider, 212 ; shore 
crabs, 232 ; migration of salmon, 
249, 250 ; intelligence of carp, 250 
Kirby and Spence, on powers of 
communication in ants, 49 ; sense 
of direction in bees, 148; hex- 
agonal form of bees* cells, 172; 
ceasing to store honey in tropics, 
188 ; co-operation of beetles, 226 ; 
caterpillars, 236, and 238, 239 
Klein, Dr., on intelligence of a cat, 
418, 419 

Kleine, Herr, on behaviour of bees 
when finding empty combs sub- 
stituted for full ones, 186, 187 
Klingelhoffer, Herr, on co-operation 
of beetles, 227-8 
Konig, on termites, 198 
Kreplin, Herr H., on ecitons, 139 


Z ABEUS, 247 

LacepMe, on fish coming to 
sound of bell, &c., 250 
Lacerta iguama^ 255 
Lagomys, provident habits of, 365 
Landois, on powers of communica- 
tion in bees, 158 * 

Langshaf t, on bees recognising hive 
companions, 183 ; on robber bees, 
183-4 

Lapwing, stamping on ground to 
make worms rise, 285 ; intelligence 
of, 316, 316 

Larvae, of insects, intelligence of, 
234-40 

Latreille, on ants, sympathy of, 47 
Lauxiston, Baron, on sympathy of 
elephant, 390 

Layard, Consul, on intelligence of 
cobra, 262 ; on nidification of 
baya-bird, 294; on cat pulling 
bell-wire, 424 
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T.Ting 

liee, Mrs., on intelligence of robin, 
314 ; of goats, 337 ; of rats, 861 ; 
on vindictiveness of elephant, 389 
Leeches, apparent intelligence of, 
24 

Lefroy, Lieut- Gen, Sir John, on 
terrier communicating wants by 
signs, 446 

Lehr, Herr H., on bees , draining 
their hive, 190 

Leroy, C. G., on nidification of birds, 
300 ; on migration, 301 ; on col- 
lective instinct of wolves, 436 
Lespes, on ants: slave-making in- 
stinct, 66, 66 ; warfare, 68, 69 ; 
division of labour, 98, 99 : on 
termites, 198 

Leuckart, Prof., on intelligence of 
ants in surmounting obstacles, 
186 

Lever, Sir Ashton, his experiment 
on eccentricity of nest-building 
instinct, 296 

Limpet, remembering locality, 28, 
29 

Linoecum, Dr., on harvesting ants, 
97 and 103-7 ; carrying one an- 
other, 109 

Lindsay, Dr. L., on birds dreaming, 
312 

Linnaeus, on swallows imprisoning 
sparrows, 318 

Linnet, intelligence of in not flying 
against mirror, 311 ; trained, 312 
Liparig chryaorrhaca, 238 
Livingstone, Dr., on certain ants of 
Africa, 110; horvey-guide, 316; 
intelligence of buffalo, 335, 336 ; 
reasoning power of dog, 467 
Lobster, 233 

Lockman, J., on fondness of pigeon 
for a particular air of music, 282 
Lonsdale, on intelligence of snails, 
27 

Lophiua pisoatorj 247-8 
Lophobranchiate fish, incubating 
eggs in mouth, 246-6 
Loudoun’s ‘ Magazine of Natural 
History,’ quotations from, 367 
Love-bird, coojngal affection of, 
270 

Ldwenfels, Herr H-, on a wasp dis- 


M‘oa 

membering a fly to facilitate car- 
riage, 196. 

Lubbock, Sir John, on ants: sense 
of sight in, 32 ; of hearing, 33 ; 
of smell, 33-7 ; of direction, 87- 
8; recognising companions and 
nest-mates, 41-3 and 44-6 ^ defi- 
ciency of affection and sympathy, 
46-7 ; powers of communication, 
60-3 ; collecting hatching eggs 
of aphides, 61-2; keeping pets, 
84; general intelligence, 123-8. 
On bees and wasps : sense of sight 
in, 143 ; of smell and hearing, 
144; of direction, 144-8; me- 
mory, 161-4; taming wasps, 153; 
experiment on comparative in- 
telligence of wasp and fly in find- 
ing way out of a bell-jar, 163-4; 
experiments to test sympathy, 
166-6; way-finding, 181-3; re- 
cognising one another, 183-4. 
On co-operation of beetles, 226. 

Ludicrou.s, sense of, in dogs, 444-6 ; 
in monkeys, 476, 486, 487, and 
490 

Lukis, F. C., on limpet remember- 
ing locality, 29 


M ACLACHLAN, on caddis-worms, 
244 

MacLaurin, on mathematical prin- 
ciples observed by bees in con- 
structing their cells, 171 
MacropodoSf 244 

Malcolm, Sir James, on sympathy 
shown by monkey, 474-6 
Malle, Dureau de la, on dog knock- 
ing knocker, 423-4 ; collective 
instinct of dogs, 435-6 
Mammals, 326-498 
Mann, Mr. and Mrs., their tame 
snakes, 266, 260-2 
Mansfield, nest of fish, 242-43 
Marsupials, 326-7 

Martin, nidification of house, 292 ; 
of land, 292 

Martin, John, on reasoning power 
of cat, 416 

M‘Cook, the Bev. Dr., on ants : re- 
cognising fellow-citizens, 44; feed- 
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M^OB 

ing comrades with aphides-secre- 
tion, 63-4; keeping cocci and 
caterpillars, 64 ; warfare, 78, 
81-3 ; sleep and cleanliness, 84- 
87 ; play, 88 ; funeral habits, 89- 
91 ; agricultural, 97, 103-10 ; 
modes of mining, 108 ; swarming 
habits of agriculturals, 108-9 ; 
carrying one another, 109-10 ; 
removing nest from shade of tree, 
131 ; cutting leaves from shading 
tree, 131-2; co-operation? in cut- 
ting grass, 132 

M'Cready, on larva of Medvs<B s\xc\~ 
ing nutriment from parent, 34 
Meek, his cat trying to catch imnge 
behind mirror, 416-16 
Meenan, on a wasp carrying heavy 
prey up an elevation in order to 
fly away vdth it, 197 
Melanerpex formidvo'niSy 286 
Melia tessellatay 233-4 
Mdipona domesticat form of its 
cells, 173-6 
Meloihrus, 309-10 

Memory, of mollusca, 25-9 ; of 
ants, 39-46 ; of bees, 161-6 ; of 
beetles and earwig, 226-30; of 
batrachians, 266 ; of reptiles, 
269 ei seq, ; of birds, 266-70 ; of 
horse, 330 ; of elephant, 386-7 ; 
of dog, 438 ; of monkey, 497 
Menault, on eagle submitting to 
surgic^ operation, 313-14; on 
mason bee, 178-9 

Merian, Madame, on ants of visita- 
tion, 130; mygale spider eating 
humming-birds, 208 
Merrell, Dr., on instinct of American 
cuckoo, 306-6 
Mice, 360-4 

Migration, of caterpillars, 238; of 
crabs, 232; of fish, 248-60; of 
reptiles, 267-8; of birds, 266; 
of mammals, 341-60, and 368 
Mildmay, Sir Henry, on pigs learn- 
ing to point game, 339-40 
Mill, John S., on instinct of cruelty 
in man, 413 


Miller, I^of., calculations regard- 



HON 

analysis of, 1; evidence of, 2; 
criterion of, 4-8 

Mischievousness, fondness of, shown 
by monkeys, 485 ^ teq. 

Mit^ell, on fish removing eggs 
from disturbed nest^ 261 
Mitchell, Major, on habits of Coni- 
lurus oonstruotory 326 
Mivart, on instincts of sphex- 
wasps, 181 

Mobbing instinct in birds, 291 
Mdbius, Prof., on commensalism 
betweeq. crab and anemone, 233 
Moggridge, on ants: sympathy of, 
48 ; suggestion to Mr. Hague, 66 ; 
warfe,re of, 79-81 ; keeping pets, 
83; harvesting, 97-8 and 100- 
2 ; division of labour, 98 ; har- 
vesters using burrows made by 
elater, ISO; intelligent adapta- 
tion to artificial conditions, 130 ; 
co-operation in cutting gravss, Ac., 
133. On trap-door spiders cover- 
ing trap-doors with moss, &c., 
214-16 ; making trap-door at ex- 
posed end of accidentally inverted 
tube, 216-216 ; perfection of 
dwellings built by young spiders, 
216-17 ; manner in which instinct 
of making trap-doors probably 
arose, 217-18 

Mollusca, intelligence of, 25-30 
Monboddo, Lord, on snake finding 
way home, 262 

Monkeys, 471-98 ; general remarks 
on psychology of, 471 and 497- 
98; emotion^ of, 471-8; affec- 
tion and sympathy, 471-6 ; 
reproach, 476-6; ludicrous, 476, 
486, 487, 490; play, 476-77; 
curiosity, 477; imitation, 477; 
rage, jealousy, and revenge, ^8 ; 
memory of, 497 ; general intelli- 
gence of, 478; behaviour with 
mirror, 478-9 and 496-6 ; pick- 
ing shells off eggs, and taking 
care not to be stung by wasps in 
paper, 479 ; intelligence of Mr. 
Belt’s, 480 ; disentangling chains, 
480 and 486-8; raking in objects 
with sticks or cloths, 480 and 
486 ; drawing chair to stand upon. 
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481 ; using levers, 481 and 492; 
using hammers, 481 and 485; 
divining principle of screw, 490- 
91 ; keeping door open with 
blanket, 481-2 ; allowing t(K)th 
to be drawn, 482; punishing 
young, 482 -3 ; destroying snake's 
fangs, 483 ; concerted action, 183; 
lore of mischief, 485 ef neq . ; 
throwing things in rage, 485 et 
»eq . ; pushing slab to which ti(^d, 
484-7 ; capricious attachments and 
dislikes, 484 et ieq^i, trying to 
unlock a box, 492 ; })laying with 
fire, 493-4 ; expression of emo- 
tions, 494-5; dread of imitation 
monkey, 495 

Morgan, L. A., on spider convey- 
ing insect to larder, 220 

Morgan, L. H., on the beaver, 367- 
83 

Moschkau, Dr., on intelligence 
shown by a spider which he 
habitually fe<l, 218-10 

Moseley, Lewin, performing opera- 
tion on a monkey, 482 

Moseley, Prof., on intelligence of 
crabs, 231-2 

Mossman, Rev. J. W., on wasps 
coming out of small aperture 
backwards, 192-3 

Mule, alleged counting by, 332 ; 
intelligence of, 333-4 

Muller, Adolph, on in.stinct of 
cuckoo, 306-7 

MijiUer, F., on power.s of communi- 
cation in bees, ^57 ; on termites, 
198 and 201 

Murray, S., intelligence of his dog, 
450 

Music, fondness of spiders for, 205- 
7 ; of parrots and pigeon, 282 

Mygale spider eating humming- 
birds, 208 

Myrionpliylhvm. ipioatnm^ 243 

Mijrmeleon formicarium^ 234-5 


N ADAULT, Madame, the as.socia- 
tion of ideas shown by her 
parrot, 269 

Napier, Commander, on pigeon 


ORT 

making a horse shake oats from 
nose-bag, 317 

Napier, La<ly, recollection in parrot, 
269, 270; emulation in parrot, 
276, 277 

Nest, jtee Nidification 
Newall, 11. S., on wasp dividing 
caterpillar to facilitate carriagt), 
195, 196 

Newbury, on al)S('nce (d bt'avcr 
dams in California, 370, 371 
Newtoi^, Profe.ssor A , on instincts 
of cuckoo, 306-9 

Nichols, W. VVl, on intelligence of 
pigeons, 317 

Nfcols, A., on reasoning power of a 
retriever, 464, 46.) 
yirrojjtuyrHa, 228 

Nidification, of (“rnstacean, 232, 
233 ; of tisli, 242-5 ; of birds, 291 
-.301 ; j>etrels and puffins, 291 , 292 ; 
auk.s, curhiw, goatsucker, ostrich, 
gulls, .sandpipers, plovers, king- 
fisher, Chinese swallow, house- 
martin, 292 ; tomtit, wo(Klpeeker, 
starling, weaver, 293 ; baya, tale- 
gallu.s, 294 ; grosbeak, 295, 296 ; 
swan, 296-8 ; Wallace’s theories 
concerning, 298, 299; variability 
of 299-301 ; of harvesting mic 
365 

Nightingah^s, removing nest, 289 
Niplion, Profe.sHor, on intelligence 
of a mule, 333, 334 
Xoctna EreinqM, 238 
Nocfiira verhaHci, 236 
North, the Rev. W., on intelligence of 
mice, 361, 362 

Nottebobm, Herr, on ants stocking 
trees with a^diides, 63 


0 B8TETRIC.FLSH, 246 ; toad, 254 
Octupvi, intelligenco of, 29, 30 
(Ecypoda ippewt, 231 
Oldham, A., on jealousy in dog, 
442, 443 

Orang-outang, removing dead com- 
panions, 472 ; senseof humour in, 
476 ; drawing chair to stand upon 
to reach high places, 481 
OrtJuftommy 293 
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Ostrich, conjugal aifection of, 270 ; 

niditication, 292 
Otter, 346 

Oyster, intelligence of, 25 


P ALLAS, on provident habits of 
Lagomys, 365 

Parrot, memory of, 267-9 ; recollec- 
tion, 269, 270 ; talking, &c., 267- 
70; sympathy, 275, 276; exulta- 
tion on baffling imitative powers 
of master, 277 ; vindictiveness, 
277 ; fondness of music, 282 ; 
difficult to deceive by mirrors, 
310,311 

Parry, Captain, on instincts of wild 
swan, 297 

Partridge, removing eggs, 289 
Peach, C. W., on dog recognising 
portrait, 453, 454 

Peal, G. E., on elephants remov- 
ing leeches and fanning away 
hies, 409, 410 

Pearson, Colonel, the reasoning 
power of bis dog, 466, 467 
Peeweet, »<’e Lapwing. 

Poliwins, sympathy of for wounded 
companions, 275 ; frigate, 284 ; 
combined action of in fishing, 
319 

Penky, the Rev. Mr., on reasoning 
power of a dog, 466, 467 
Pennant, on navigating habits of 
Iceland mice, 364 

Penneiit, on domestication of toad, 
255 ; on fascination by rattle- 
snake, 263 

Perm seandens, 248, 249 
Perception, 9 
Perch, climbing, 248, 249 
Percival, Dr., on cock killing hen 
when she hatched out eggs of 
partridge, 278 

Petrels, nidification of, 291, 292 
Pliillips, J., his portrait-painting 
recognised by a dog, 464 
Picton, Mrs. E., on sensitiveness of 
a terrier, 440, 441 
Pieri4S rapcB^ 236 

Pigeon, memory of, 266 ; con- 
jugal a^ection and fidelity, 270, 
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271 ; fondness for a particular 
air of music, 282 ; intelligence in 
avoiding turtles, 317 ; in making 
horse shake oats from nose- bag 
317 

Pigs, 339-41 

Pike, affection of male for female, 
246 

Pilot-fish. 261, 262 
Pinnipeds, breeding Irnbits of, 342, 
346 

Pipe-fish, 246 

Piracy, ins^met of, in birds, 283, 
284, 301-7 
Pwm, Bee Fish 

Play, of ants, 87, 89 ; of fish, 242 ; of 
birds, 279 ; of porpoise, 327, 328 ; 
of dogs, 446 ; of monkeys, 476, 477 
Pliny, on ants burying their dead, 
91 ; sexual affection of snakes, 
266 ; on intelligence of elephant, 
386 ; on memory of elephant, 387 
PlocevB textoT, 293 
Plover, Lapwing ; nidification of, 
292 

Plutarch, on intelligence of elephant, 
386 

Podocerm capiVatay 332 
Polar bear, 352, 353 
Polecat, curiou.s instinct of, 347 
PoliBtes carnifexy taking precise 
bearings to remember lotmlity, 
150, 151 

PoliBtes Gallicay tamed by Sir Jolm 
Lubbock, 153 ; robber, 169 
Pollock, F., on perfection of webs 
built by young spiders, 217 
Pollock, W., on association of ideas 
in parrot, 269 
Polydectes oupulifery 233 
Pope, on instinct and reason, 1 6 
Porpoise, intelligence of, 327, 328 
Portraits, recognised by birds, 311; 
by dogs, 463-7 

Pouchet.on improvement in nidifica* 
tion of swallows, 300, 301 
Powelsen, on navigating habits of 
Iceland mice, 364 
Prairie dog, 366 

Pride, of birds, 279 ; of horse, 330 ; 
of ruminants, 334 ; of dog, 439- 
42 
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PRI 

Prinia, 293 

Protozoa, movements of, 18 ; appa- 
rent intelligence of, 19-21 
Provident instincts, of ants, 97-110; 
of bees, 160-102 ; of a bird, 286; 
of rodents, 353, 354, and 366, 366 ; 
of beaver, 368-70 
Puffins, niditication of, 291, 292 
Pugnacity', of ants, 45 ; of bees, 166- 
70 ; of spiders, 204-6 ; of fish, 
242; of seal, 341-6; of rabbits, 
355; of rat hare, 365, 366; of 
canine animals, 426 
Python, tame, atfectioi# of, &c., 256 
and 260-2 


Q uarterly review, on in- 
telligence of rats, 360, 361 
Quatrcfages, on termites, 198 


pABRIT, 364-7 

it Riibigot, on fondness of spiders 
for music, 206 

Bae, Dr. John, on intelligence of 
horse, 331 ; of wolverine, 348 ; of 
wolves and foxes, 429, 430; of 
dog, 466, 4G6 

Rae, on dog ringing bell, 423 
Ransom, Dr., on sticklebacks, 246 
Rarey, his method of taming horses, 
328, 320 
Rats, 300-3 

Rattlesnake, alleged fascination by, 
263 

Ravens, breaking shells by dropping 
them on stones,i283 
Razor-fish, intelligence of, 25 
Reason, definition of, and distin- 
guished from instinct, 13-17 ; ex- 
hibitions of, by various animals, 
see under sections headed ‘ general 
intelligence ’ 

Reaumur, on intelligence of ants, 
128 ; sympathy of bees, 166 ; 
carpenter-tec, 179 ; encasing snail 
with propolis, 190; conveying 
carrion out of hive, 191 ; experi- 
ments on instincts of caterpillars, 
237 ; on larvae cliasing aphides, 
240 


ROG 

Reolaln, Professor C., on spider de- 
scending to violin-player, 205, 
206 

Recognition of persons, by bees, 
188 ; by snakes and tortoises, 
269-61 : of places, by mollusoa, 
27-9 ; by ants, 33 et seq , ; by bees, 
144 et seq . : of offspring, by ear- 
wig, 229: of jwrtraits, see Birds 
and Dogs : of other memluirs of a 
hive by ants and bees, svo Ants 

Reeks, H., on collective instinct of 
wolves, 436 
Refiex action, 2-4 

Reid, Dr,, on mathematical princi- 
ples observed by bees in con- 
structing their cells, 171 
Rengger, on maternal care and grief 
of a cebus, 472; monkeys dis- 
plnying intelligent observation, 
479; using levers, 481 
Reproach, si) own by gestures of 
monkeys 476-478 

ReiAiles, 255-265; emotions of, 256, 
256, and 260-2; incubating eggs, 
sexual and parental affection of, 
256 ; general inkdligcncc of, 256- 
263 ; fascination by, 263, 264 ; 
charming of, 264, 265 
Beyne, his observations on snake- 
charming, 264, 265 
Rliizopvda, ajjparent intelligence of, 
19-21 

Richards, Captain, on pilot-fish, 
262 

Ricliardson, Mrs. A . S, H.,on elephant 
concealing theft, 410; on dog 
finding its way home by train, 
468, 469 

Ridicule, dislike of, by dogs and 
monkeys, sec laidicrous 
Risso, M., on habits of pipe-fish, 
246 

Robertson, Professor G. Groom, on 
behaviour of an ape with a mirror, 
478, 479 

Robin, intelligence of, 314 
Rodents, 353 

Rodwell, on intelligence of rats, 
360-2 

Rogue-elephants, see Elephant 
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Bomanes, Miss C., on dog recognis- 
ing portrait, 455, 466 ; on intelli- 
gence of cebus, 484-95 

Romanes, G. J., on movements of 
rotifer, 18, 19; of mcdnsHi. 22; 
of echinodermjita, 23 ; emotions of 
stickleback, 246, 247 ; piracy of 
terns and gulls, 283-4 ; mode 
of challenge practistd by gulls, 
291 ; birds deceived by mirrors, 
.311; grouse learning to avoid 
telegraph wires, 313 ; intelligence 
of horse, 330; intelligence of 
ferrets, 347 ; instincts of rabbits, 
354 ; intelligence of rabbits, 354, 
355 ; rabbits fighting rats, 35^ ; 
drawing dead companions out of 
holes, 356, 357 ; intelligence of 
hare, 367 ; luiresand rabbits allow- 
ing themselves to be c^lug}Jt by 
weasels, 359 ; rats using their tails 
for feeding purposes, 363; ciit 
opening thumb-latch, 420, 421 ; 
collective instinct of jackals, 
434, 435 ; of dogs, 435 ; (liiration 
of memory in dog, 438 ; pride and 
sensitiveness in dog, 439, 440 ; 
intolerance of dog towards ])ain, 
441 ; emulation and jealousv in 
dog, 442 ; deceit fulness and dis- 
like of ridicule in dog, 444 ; sense 
of ludicrous in dog, 444, 445 ; 
dogs communicating ideas, 445, 
446 ; dogs slipping into their 
collars to conceal their sheep- 
killing, 435 and 450, 451 ; 
dog recognising f)ortrait,456, 457 ; 
reasoning of dog, 457, 458 ; caution 
of a dog in killing snakes, 460; 
sympathy of an Arabian laboon, 
474 ; sense of ludicrous and dislike 
of ridicule in monkey, 476; in- 
telligence of Cd*m faiu4iUm^ 484- 
98 

Rooks, sympatliy of, for wounded 
companions, 273, 274 ; concerted 
action of, in obtaining food from 
dogs, 319, 320; from pheasant*, 
321 ; nesting habits and punish- 
ment of culprits, 322-6 

JRfftifera, movements of, 18 

Ruminants, 334 


Russell, Lord Arthur, witnessing 
tameness of snakes, 261 


CU GARTIA parantictu 234 
^ Salmon, migration of, 249, 260 
Salticnf sornic^iHy 213 
Sandpipers, nidification of, 292 
Sarttia^ seeking light, 23 
Saunders, S. B., on trap-door spi- 
ders, 216 

Savage, on play of chimpanzees, 
476, 477 


Schiller, oif pride of bell-wether 
steers, 334 

Schipp, Lieut., on combined action 
of baboons, 483 

Schlosser, on jaculator-fish, 248 
Scliluter, Herr A., on a hornet carry- 
ing heavy prey up an elevation in 
order to Illy away with it, 196 
Schneider, on intelligence of octopWt 
29, 30; on fish guarding eggs, 
242 ; jealousy of fish, 247 
Sclatcr, Dr., on instincts of cuckoo, 
325; lending a cebus for observa- 


tion, 483 

Score.sby, on maternal affection 
of whale, 327 ; on intelligence of 
j»olar bear, 351 

Scoiiuon, alh'gcd suicide of, when 
surrounded by fire or heat, 222- 


26 


Sea-anemones, 233, 234 
Seals, intelligence of, and breeding- 
habits of pinnipeds, 341-6 
Seebohm, on instincts of cuckoo, 
326 ‘ 

Semfwpithecv* entelJui, destroying 
poison fangs of snakes, 483 
Sensation, 8 

Severn, H. A., on nidification of 
baya-bird, 294 

Severn, W., on snakes, 260, 261 
Sheep, pride of leaders, 334 
Shelley, lines on curiosity of fish, 
247 

Shipp, Capt., on vindictiveness of 
elephant, 387, 388 ; on intelligence 
of elephant, 397, 398 
Sielwld, on robber- wasps, 169 
Sieur, Roman, his trained birds, 312 
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Si^ns, made by ants, 49 et mq . ; by 
V>ees, 157 H uteq . ; by termites, 200 ; 
by birdvS, 315, 316 ; by elephants, 
391 and 401; by cat, 416; by 
dog, 445-7 ; by monkey, 472, 475, 
476 

’, gee Monkeys 

Simonius, on fondness of spiders for 
music, 206 

Sinclair, W., on intelligence of horse, 
33 

Skate, supposed intelligence of, 251 
Skinner, Major, on intelligent vigi- 
lance of elephants, 4(10, 401 ; on 
training of cobra, 265 
Slingsby, his experiment in train- 
ing a house-fiy, 230, 231 
Smeathman, on termites, 198-203 
Snicaton, Th. 1)., on chtg making 
peace-oflrerings, 452 
Smiles, Dr. S., on observation of 
SU‘] )lu!nson, 247; on observations 
of Edward, 255, 275, 283,321 
Smith, A, P., on intelligence of a 
cat, 414 

Smith, (Jolonel, on pilot-fish, 252 
Smith, (Colonel Hamilton, on intelli- 
gence of cattle-dogs, 449 
Sjiiith, Sir Andrew, on revenge of a 
baboon, 478 

Snails, intelligence of, 26-28 
Snakes, incubating eggs, sexual and 
{xirental affection of, 256 ; tamed, 
256, 260-3, 265 ; tinding way 
home, 262; intelligence of, 262- 
3 ; fascination by, 263-4 ; charm- 
ing of, 264-5 

Social fetdings, Sympathy and 
Affection; habits common to Hy- 
menopterji and termites, 202 
Sow, pointing game, 339, 340 
Sparman, on termites, 198 
Spencer, Herbert, on migration of 
salmon, 249 ; on play as allied to 
artistic feeling, 279 
Sphex, gee under Wasp 
Spiders, emotions of, 204-7 ; court- 
ship, 204, 205 ; strength of 

maternal instinct, 205; fondness 
of music, 206-7 ; web-building, 
207-12; geometric, 209; water, 
212; wolf or vagrant, 213; trap- 


8YK 

door, 213-18; admit of being 
tamed and distinguish persons, 
218-19; protecting eggs from 
cold, 219 ; protfjctiiig themselves 
fn)m ecitons, 219; conveying prey 
to larder, 220; sosiiending weiglits 
to steady web, 220-2; wide 
geographical ninge of (rajvdfxir 
spiders, 216 

Stag, intolligeno(‘ of, 336 
Starlings, nidification of, 293 ; learn- 
ing t« avoid telegmph-wires, 312- 
13 

Stephenson, on curiosity of fish, 247 
Stevens, J. 0., on intelligence of a 
fAii, 417-18 

Sticklebacks, 243-5, 246-7 
Stickney, on be(*s remeralxiring in 
successive years the ixisitlon of a 
disused liive, 154 

Stodnuinn, on wasps rticognislng 
persons, 188 

Stone, on reasoning pow'er of a dog, 

m 

Stork, vindictiveness of, 277-8 
Strachan, on elephants dying under 
emotional dist urban ce, 395-6 
Strange, F., on habits of bowser- 
bird, 281 

Strauss, on co-ofieration of Iw^etles 
Street, J., on bla,(!kbirds removing 
their young, 289 

Strickland, on intelligence of a, 
mare, 332 

Swainson, on vindictiveness tif ele- 
phant, 389 

Swallows, memory of, 266; improve- 
ment in their nidification and 
adopting new modes of, 300 ; 
migration, 301 ; making tunnels, 
318; killing imprisoned hostile 
sparrows, 318-19 

Swan, conjugal fidelity of, 271 ; 
mode of escaping with young, 
290; nidification, 496-8 
Swine, 339-41 
Sword-fish, 252-3 

Sykes, Colonel, on harvest ing ants, 97; 
on tree ants, 1 lO-ll ; intelligence 
of ants in getting at food in diffi- 
cult sitiiations, 134, 135; on nidi- 
fioation of tailor-bird, 293 
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Sylvia^ 293 

Sympathy, of ants, 46-9 ; of bees, 
156-6; of fish, 242; of birds, 
270-6; of horse, 331-2; of ru- 
minants, 834 ; of elephants, 387- 
92, and 397, 398 ; of cat, 416; of 
monkeys, 471-6 


T AIT, LAWSON, on cat siting to 
have bell pulled, 423 
Talegalhis^ nidification of, 294 
Taylor, the Rev. Mr., cunning of his 
dog, 461 

Tegetmeier, on amount of sugar re- 
quired by bees to make hoijey, 
176 

TcleHCope-fish, 246 
Tonnent, Sir E., on apparent intel- 
ligence of land-leeche.s, 24 ; in- 
telligence of tree-ants, IIU; my- 
gale eating humming birds, 208 ; 
climbing-perch, 249 ; sexual affec- 
tion of cobra, 246 : snake-charm- 
ing, 264, 265 ; laming of cobra, 
266 ; nidification of baya-bird, 
294 ; combined action of crows, 
319, 320; of buffaloes, 336; use 
of tame buffalo, 335 ; on emotions 
and intelligence of elephant, 389, 
390, 393-6, 400-8; collective in- 
stinct of jackals, 432, 433 
Tepper, Mr. Otto, on intelligence of 
a cat, 424 

Termites, 1 98-203 ; architecture, 
198, 199, and 201, 202; workers 
and soldiers, 200,201 ; .swarming, 
breeding, &c., 202 ; remarkable 
similarity of instincts to those of 
Hymenoptera, 202 ; instincts de- 
trimental to individual but bene- 
ficial to species, 202, 203 
Terns, sympathy of, for wounded 
companions, 274, 275 ; robber, 
284 ; mobbing robber- terns, 291 
Theda isoorates, 238 
Theuerkauf, Herr G., on intelligence 
of ants in making a bridge of 
aphides over tar, 136 
Thompson, E. P,, on bees remem- 
bering exact position of ab.sent 
hive, 149 ; on garden-spider’s 


VIL 

mode of web-building, 210, 211 ; 
ant-lion, 23l, 235; emotions of 
guana, 266, 256; ^scination by 
snakes, 264 ; nidification of soci- 
able grosbeak, 295, 296 ; birds 
dreaming, 312; maternal affec- 
tion of whale, 327; bisons de- 
fending themselves from wolves, 
334, 335; pigs defending them- 
selves from wolves, 389 ; cleanli- 
ness of pig, 340, 341 ; intelligence 
of weasel, 346 ; of mouse, 361 ; 
harvesting- mice, 365, 366 
Thomson,* Dr. Allen, on scorpions 
committing suicide, 223-6 
Tliornton, Colonel, his sow trained 
to point game, 340 
Thresher-fish, 262, 253 
Thrushes, breaking shells against 
stones, 283 
Timca, 237 
Toads, 254, 255 
Tomtit, nidification of, 293 
Tophara, Dr. J., on spiders weight- 
ing tlicir webs, 222 
Topham, Mr. J., on bees remember- 
ing exact position of absent hive, 
149 

Tortoises, knowing peraons, 259 
Townsend, the Rev. W., on elephant 
concealing theft, 410; on dog 
finding its way about by train, 
468-9 

Truro, Lord, on intelligence of a dog, 
450 

Turner, George, on bees remembering 
exact position of absent hive, 149 
Turnstones, intelligence of, 321 
Turtles, 257, 258, and 262 


Y AILLANT, Le,on fascination by 
tree-snake, 263, 264 
Valiant, L., on nidification of soci- 
able grosbeak, 296 
Venn, on association of ideas in 
parrot, 267, 268 

Vigot, Dr., on snake finding way 
home, 262 

Villiers, De, on instincts of larvae of 
bombyx moth, 240 



INDEX. 




VIN 

VindictlvenesB, of birds, 277, 278, 
and 818-25; of horse, 830, 331; 
of elephant, 387-9 ; of monkeys, 
478, and 484-96 

Virchow, on diflSculty of distinguish- 
ing between instinct and reason, 
12 

Vogt, Karl, on duration of memory 
in ants, 41 ; bridge-making, 136 

Vultures, finding carrion by sight 
and not by smell, 286, 287 ; intel- 
ligence, 814 


AFER, on monke)^8 hammering 
oyster-shells with stones, 481 

Wakefield, P., on intelligence of 
goats, 3.37, 338 

Wallace, A. R., on philosophy of 
birds'-nests, 298-300 

Warden, on frogs going straight to 
nearest water, 264 

Waap-mason, 180 ; butcher, 180, 181 ; 
sphex, 181; hunting, 193, 194; 
common, tarnwl by Sir John Lub- 
bock, 163 

Wasps, sense of direction in, 147 ; 
teaching themselves, 164 ; killing 
larviE, 167, 168 ; making cells, 
180; instincts of neuters, 181 ; 
recognising persons, 188 ; coming 
out of small aperture Imckwards, 
192, 193 ; struggles witli ants for 
secretion of frog-hoppers, 194, 
195 ; dismembering heavy prey 
for convenience of carriage, and 
mounting eminences for same pur- 
pose, 196, 197 

Wasser, on nidification of puffins, 
291 

Waterhouse, on hexagonal form of 
bee’s cell, 173 

Water-rail, its mode of escape, 289 

Waterton, on nidification of swan, 
295, 296 

Watson, on spiders weighting their 
webs, 221 ; cock killing hen on 
her hatching out eggs of other 
birds, 278; intelligence of rats, 
360-62 ; vindictiveness of elephant, 
389; elephant enduring surgical 
operation, 399 ; intelligence of 


WIN 

sheep-dogs, 448 ; of cattlo-dogs, 
449 

Weasel, 346, 347 
Weaver, nidification of, 298 
Web, tee Spider 
Web-building, tee Spiders 
Webb, Dr., performing operation on 
elephant, 399 

Weber, Professor E. H., on spiders 
weighting their webs, 221 
We<lgewood, the Rev. R. H., on 
raeimfry of horse, 880 
Westlecomb(‘, on reasoning power 
of a dog, 462, 463 

Westropp, on intelligence of bear, 
^62 

Westwood, on instinct of cater- 
pillars, 288 

Weygandt, on robber-bees, 170 
Whale, maternal affection of, 327 ; 
attacks on, by sword- and tliresher- 
lish, 252, 263 

Whately, Archbishop, on cat ringing 
bell, 423 

White ants, sec Termites 
While, th(} Rev. Gilbert, on nests of 
harvcisting-iiiice, 366 ; on nidifi- 
catiou <jf liouse-raartin, 292, 293 
White, W., on intelligence of snails, 
26 

White, tlie Hcv. W. W. F., on sym- 
pathy of ants, 49 ; keeping {jets, 
84 ; huiyiiig dead, 92, 93 
AVhiUi-headod eagle, see Eagle 
Wildman, liis alleged training of 
iKjes. 189 

Wilks, Dr. H., observations on talking 
of parrot, 267, 268 ; on dog recog- 
nising a portrait, 466 
Williams, on intelligence of sheep- 
dogs, 448 

Williams, Ji, on cunning of sheep- 
killiiig clogs, 460, 461 
Wilson, on memory of crow, 2G6 
Wilson, Dr. Andrew, on reasoning 
power of a dog, 460 
Wilson, Charles, on intelligence of 
swallows, 318 

Wilson, Dr. D., on elephant enduring 
surgical operation, 399 
WinkelJ, Dietrich aus dem, on in- 
telligence of fox, 428 
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Wolf, 426-36 ; avoiding gim-traps, 
431 ; drawing up fish-lines to 
take fish, 431 ; collective instinct 
in hunting, 433, 436 
Wolverine, 347-60 
WcxkI, Itev.G. J.,on spiders weight- 
ing their webs, 221 
Woodcock, conveying young on 
back, 289 

Woodpecker, ant-eiiting, its instinct 
of storing food, 285 ; nidification, 
293 

Words, understanding of, by bees, 
189 ; by talking birds, 267-9 
Worms, apparent intelligence of, 24 


Wright, his portrait-painting recog-> 
nised by a dog, 454-5 


Y ARRELL, on fish, 246; on in- 
telligence of hare, 358-9 
Yoiiatt, on pigs learning to point 
game, 340 

Young, the Rev. Charles, on emotions 
and intelligence of elepliant, 390- 
92 

Young, Miss E., on dog finding his 
way aboi^t by train, 468 
Yule, Captain, on elephants djdng 
under emotional disturbance, 396 


THE END. 
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all ages. Small crown 8vo. Cloth, 
limp, 21. 
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BAUR (Ferdinand), Dr. Ph. 

A Philological Introduction 

to Greek and Latin for Students. 

Translated and adapted from the 
German of. Hy C. Kkgan Paul, 
M,A. Oxon,, and the Rev. E.^ P. 
Stone, M.A., late Fellow of Khiff's 
College, Cambridge, and Assistant 
Master at Eton, Second and re- 
vised edition. Crown 8vo. Cloth, 
price 6s. 

BAYNES (Rev. Canon R. H.). 

At the Communion Time. 

A Manual for Holy Communion. 
With a iweface by the Right Rev. I 
the Lord Rishop of Derry and 
Raphoe. Cloth, price if. 6(/. c 

Can also be had bound in 
French morocco, price 2f. 6^. ; Per- ' 
sian morocco, price jj. ; Calf, or 
Turkey morocco, price 3f. 6^. 

Home Songs for Quiet 

Hours. Fourth and Che.npcr Edi- 
lion. Fcap. 8vo Cloth, price 2f . 6i/. 

'Ihh tnay also h had hnnd^otncly 
hound in morocco with yilt cd^^es. 

BELLINGHAM (Henry), Barris- 
ter-at-Law. 

Social Aspects of Catholi- 
cism and Protestantism in their 
Civil Bearing upon Nations. 
Translated and adapted from the 
French of M. le Baron de Haulle- 
ville. With a Preface by His Emi- 
nence Cardinal Manning, Second 
and cheaper edition. Crown 8vo. 
Cloth, price 3X, 6d. 

BENNETT (Dr. W. C.). 
Narrative Poems & Ballads. 
Fcap. 8vo. Sewed in Coloured Wrap- 
per, price 1 

Songs for Sailors. Dedicated 
by Special Request to H, R. H, the 
Duke of Edinburgh. With Steel 
Portrait and Illustrations. Oown 
8vo. Cloth, price 

Ckjvcrs, price ir. 

Songs of a Song Writer. 

Crown 8vo. Cloth, price 6f. 

BENT 0- Theodore). 

Genoa. How the Republic 
Rose and Fell. With i8 Illustra- 1 
tioas. Demy 8vo. Cloth, price i8f. | 


BETHAM - EDWARDS (Miaa 
M.). 

Kitty. With a Frontispiece. 

Crown 8 VO. Cloth, price 6s. 
BEVINGTON (L. S.). 

Key Notes. Small crown 

8vo. Cloth, price sr. 

Blue Roses ; or, Helen Mali- 

nofska^R Marriage. ^ the Author 
of “ V6ra,” a vols. Fifth Edition. 
Cloth, gilt tops, i2f. 

Also a Cheaper Edition in x 
vol. With Frontispiece. Crown 8vo. 
Cloth, pHce 6s. 

BLUME (Major W.). 

The Operations of the 
German Armies in France, from 
Sedan to the end of the war of i8, 
71, With Map. From the Journals 
of the Head-quarters Staff. Trans- 
lated by the late E. M. Jones, Mai. 
aotli Foot, Prof, of Mil. fiisL, Sand- 
hurst. Demy 8vo. Cloth, price gf. 
BOGUSLAWSKI (Capt. A. von). 
Tactical Deductions from 
the War of 1870-71. Translated 
by Colonel Sir Lumley Graham, 
P.art., late 1 8th (Royal Irish) Regi- 
ment. Third Edition, Revised and 
Corrected. Demy 8vo. Cloth, price 

BONWICKQ.), P.R.G.S. 
Egyptian Belief and Mo- 
dern Thought. Large post 8vo. 
Cloth, price xof. 6d. 

Pyramid Pacts and Fan- 
cies. Crown 8 VO. Cloth, price 5s. 
The Tasmanian Lily. With 
Frontispiece, Crown Svo. Cloth, 
price 5J. 

Mike Ho we, the Bushranger 
of Van Diermin'a Land. With 
Frontispiece. New and chca^r 
edition. Crown 8vo. Cloth, price 


ginners. Fcap.Svo, Cloth, price i#. 

Studies in English, ibr the 

use of Modem Schools. Small crown 
8va Cloth, price is. 6d. 

Simple English Poems. 

English Literature for J unior ClaMes. 
In Four Parts. Parts 1 . and II., price 
6d, each, now ready. 
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Kegan Paul^ Tremh^ Co.*s Publications^ 


BOWRING (Sir John). 
Autobiographical Recollections. 
With Memoir by Lewin B. Bowring. 
Demy 8vo. Price i4*f. 

Brave Men’s Footsteps. 

By the Editor of “ Men who have 
Risen." A Book of Example and 
Anecdote for Young People. With 
Four Illustrations by C. Doyle. 
Sixth Edition. Crown 8vo. Cloth, 
price 3X. td, 

BRIALMONT (Col. A.). 

Hasty Intrenchments. 

Translated by Lieut. Charles A. 
Empson, R. A. With Nine Plates. 
Demy 8vo. Cloth, price 6f. 
BRIDGETT (Rev. J. E.). 
History of the Holy Eucha- 
rist in Great Britain, a voL., 
demy 8vo. Cloth, price i3i’. 
BRODRICK(Thc Hon. G. C.). 
Political Studies. Demy 

8vo. Cloth, price 141. 

BROOKE (Rev. 8. A.), M. A. 
The Late Rev. F. W. Ro- 
bertson, M.A., Life and Letters 
of. Edited by. 

I. Uniform with the Sermons. 
2 vols. With Steel Portrait. Price 
7X. td. 

II. Libraty Edition, 8vo. With 
Portrait. Price lai. 

III. A Popular Edition, in i vol. 
8vo. Price 6 j. 

Sermons. First Series. 

Twelfth and Cheaper Edition. 
Crown Svo. Cloth, price 5*. 
Sermons. Second Series. 
Fifth and CheaiKrr Editicm. Crown 
8vo. Cloth, price 5s. 

Theology in the English 
Poets. — CowFER, Coleridge, 
Wordsworth, and Burns. Fourth 
and Cheaper Eduion. Post Svo. 
Cloth, price 5s. 

Christ in Modern Life. 

Fifteenth and Cheaper Edition. 
Crown Svo. Qoth, price $s. 

The spirit of the Christian 

Life. A New Volume of Sermons. 
Second Edition. Crown 8vo, Cloth, 
price 7$. 6d. 

The Fight of Faith. Ser- 
mons preached on various occasions. 
Fifth Edition. Crown Svo. Cloth, 
price 74. 6d. 


BROOKE (W. O.), M.A. 

The Public Worship 

Regulation Act. With a Classified 
Statement of its Provisions, NotCsS, 
and Index. Third Edition, Revised 
and Corrected. Crown Svo. Cloth, 
price V. 6d. 

Six Privy Council Judg- 
ments — i850’X87a. Annotated by. 
Third Edition, Crown 8vo. Clutn, 
price gx. 

BROUN n. A.). 

Magneiic Observations at 
Trevnndrum and Auguatia 
Mallcy. Vol. I. 4to. doth, 

price 634, 

The Report from above, separately 
scvfcd, price axx. 

BROWN (Rev. J. Baldwin). 

The Higher Life. ItsKeality, 

Exi>ericncc, and De.stiny. Fifth and 
Cheaper Edition. Crown Svo. Cloth, 
price 54. 

Doctrine of Annihilation 
in the Lif^ht of the Gospel 
of Love. Five Discourses. Third 
Edition. Crown Svo. Cloth, price 
34. 6d. 

The Christian Policy of 

Life. A B(X>k for Young Men of 
lUiMficss. New and Cheaper Editi«m. 
Crown Svo. Cloth, price 3s 6d. 

BROWN a* Croumbie), LL.D. 
Reboisement in France; or, 

Records of the Replanting of the 
Alps, the Cevennes, and the Pyre- 
nee.s with Trees, Heibage, and Bush. 
Demy Svo. Cloth, price lax. 6 d. 

The Hydrology of Southern 

Africa. Demy Svo. Cloth, price 

Z 04 . 6d. 

BROWNE (W. R.), 

The Inspiration of the 
New TcBtament. With .t Preface 
by the Rev. f. P. Norris, D.D. 
Fcap. Svo. Cloth, price ax. 6d. 

BRYANT (W. C.) 

Poems. Red-line Edition. 
With »4 Illustrations and Portrait of 
the Author. Crown Svo. Cloth extra, 
price ^4. 6d. 

A Cheaper Edition, with Frontif- 
piece. Snwl crown Svo. Cloth, price 
34. 6d, 
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BURCKHARDT Qacob). 

The Civilization of the Pe- 
riod of the Renaissance in Italy, 
Authorized triinslatioti, by S. G. 
Middlemore. 2 vols. Dr my 8vo. 
Cloth, price 241. 

BURTON (Mrs. Richard). 

The Inner Life of Syria, 
Palestine, and the Holy Land. 
With M^s, Photographs, and 
Coloured Plates, a vols. Second 
Edition. DemySvo. Cloth, price 24^. 

Also a Cheaper Edition in 
one volume. Large post 8vo. Cloth, 
price 105 . 6/f. 

BURTON (Capt. Richard F.U 
The Gold Mines of Midian 
and the Ruined Midianite 
Cities. A Fortnight’s Tour in 
North Western Arabia, With nu- 
merous Illustrations. Second Edi- 
tion. Demy 8vo. Cloth, price i8f. 

The Land of Midian Re- 
visited. With numerous illustra- 
tions on wood and by Chromo- 
lithography. 2 vols. Demy 8vo. 
Cloth, price 325. 

BUSBECQ (Ogier Ghiselin deb 

His Life and Letters. By 

Charles Thornton Forster, M.T), 
and F. H. lllnckburne Daniell, IVl D. 
7 vols. With Frontispieces. Dcniy 
8vo. Cloth, price 245, 

BUTLER (Alfred J.). 

Amaranth and Asphodel. 

Songs from the Greek Anthology. — 
I Songs of the T.ove of Women. 

II . Songs of the Love of Nature. 

III. .Songs of Heath. IV. Songs of 
Hereafter. Small crown 8 vo. Cloth, 
price 35. 

CALDERON. 

Calderon’s Dramas : The 

Wonder-Working Magicbn — Life is 
a Dream— The Purgatory of St. 
Patrick. Translated by Denis 
Florence M.acCarlhy. Post 8vo. 
Cloth, price 105 . 

CANDLER (H.). 

The Groundwork of Belief. 

Crown 8vo. Cloth, price 7s. 


CARPENTER (W, B.), M.D. 

The Principles of Mental 

Physiology. With their Applica- 
tions to the Training and Discipline 
of the Mind, and the Study of its 
Morbid Conditions. Illustrated. 
Fifth Edition. 8vo. Cloth, price lax. 

CARPENTER (Dr. Philip P.). 

His Life and Work. Edited 

by his brother, Russell Lant Car- 
penter. With portrait and vignette. 
Second Edition. Crown 8vo. Cloth, 
price 75. 6J, 

CAVALRY OFFICER. 

Notes on Cavalry Tactics, 
Organi 2 ation, Stc. With Dia- 
grams DemySvo. Cloth, price xzr. 

CERVANTES. 

The Ingenious Knight Don 
Quixote de la Mancha. A New 
Translation from the Originals of 
ibo3 anrl 1608. J 3 y A. J. Duflield 
With Notes. 3 vols. demy 8vo. 
Cloth, price 475. 

CHAPMAN (Hon. Mrs. E. W.). 

A Constant Heart. A Story. 

2 vols. Cloth, gilt tops, price 12s. 

CHEYNE (Rev.T. K.). 

The Prophecies of Isaiah. 

Transhated, with Critical Notes and 
IhsserUtions by. Two vols., demy 
8 VO. Cloth, price 255. 

Children's Toys, and some 

Elementary Lessons in General 


Clairaut’s Elements of 

1 Geometry. I’ninslated by Dr. 
Kames, with figures. Oown 

I 8vo. Cloth, price 45. fd. 

i CLARKE (Mary Cowden). 

i CLAYDEN (P. W.). 

j England under Lord Bea- 

j consfield. Ibe Political History of 

the Last Six Years, from the end of 
1873 to the beginning of 18S0. Se- 
cond Edition. With Index, and 
Continuation to March, 1880. Demy 
8vo. Cloth, price 165. 
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CLERY (C.), Lieut -Col. 

Minor Tactics. With 26 

Maps and Plans. Fifth and Revised 
Edition. DcinySvo. Cloth, price i dr. 

CLODD (Edward), F.R.A.S. 

The Childhood of the 

World : a Simple Account of Man 
in Early Times, Sixth Edition. 
Crown 8vo. Cloth, price 3i. 

A Special Edition for Schools. 
Price ir. 

The Childhood of Reli- 
gions. Including a Simple Account 
of the Birth and Growth of Myths 
and Legcnd.s. I’hird Vhoasand. 
Crown 8 VO. Cloth, price ^s. 

A Special Edition for Schf>uls. 
Price If. 6r/, 

Jesus of Nazareth. With a 

brief Sbetch of Jewish Hi^-tory to 
the I'lme of 11 is Birth. Small 
crown 8vo. Cloth, price 6 s. 
COGHLAN (J. Cole), D.D. 

The Modern Pharisee and 
other Sermons. Kdtt(d by tlie 
Very Kev', A. II, I )i( l.iiisori, l> !>., 
Dc.'innf C'hapel Ko^ivl. l)u)>!iu Nfw 
and edition. Crown 8vo. 

Cloth, price 7.1. 0 </, 

COLERIDGE (Sara). 

Pretty Lessons in Verse 
for Good Children, with some 
Lessons in Latin, in Easy Rhyme. 
A New Kdilion, Illustrated, icap. 
8vo. Cloth, price 3f. 6rf, 

Phantasmion. A Fairy Tale. 

With an Introductory Preface by the 
Right Hon. Lord Coleridge, of 
Ottery St. Mary, A New Edition. 
Illustrated. Crown 8vo. Cloth, 
price 7f. 6rf. 

Memoir and Letters of Sara 

Coleridge. Edit^ by her Daughter. 
Cheap Edition. With one Portrait. 
Cloth, price ys. 6 d, 

COLLINS (Mortimer). 

The Secret of Long Life. 

.Small crown 8vo. Cloth, price 31. ( 

Inn of Strange Meetings, 
and other Poems. Crown 8vo. 
Cloth, price $s. 

CONNELL (A. K ). 

. Discontent and Danger in 
India. Sumll crown 8vo, Cloth, 
price 3f, 6 d. 


COOKE (Prof. J. P.) 

Scientific Culture. Crown 

8vo. Cloth, price if, 

COOPER (H. T.b 
The Art of Furnishing on 
Rational and /Esthetic Prin- 
ciples. New and Cheaper Edition, 
Fcap. 8vo. Cloth, piice if. 6 J. 

COPPEIE (Francois). 

L’Exilce. Done into F.nf^lish 

Verse with I he sanction of the Author 
by 1. O.gL. Crown 8vo. Vellum, 
price 5f. 

CORFIELDfProD, M.D. 
Health. Crown 8vo. Cloth, 
price 6 s. 

COAYfCol. Arthur). 

The Eastern Menace. 

Crown Svo, ('loth, prit c 7f. 6 d. 
CORY (William). 

A Guide to Modern Eng- 
lish History. B.irt I. MDCCt'XV. 
— MI>(,’(.(.XXX, DemySvn. (doth, 
prir;f qs. 

COURTNEY (W. L ). 

The Metaphysics of John 
Stuart Mill. Crown Svo. Cloth, 
price 5 f. 6d. 

COX (Rev. Sir O. W.), Bart. 

A History of Greece from 

the Earliest Period to the end of the 
Persian War NewF.dition. a voU. 
Demy Svo, Cloth, iiricc 36f. 

A General History ofGreeco 

from the Earliest Period to the Death 
of Alexander the Great, with a sketch 
of the Milisequent History to the 
present time. New Edition. Crown 
8vo. Clotli, price ys. 6d. 

Tales of Ancient Greece. 

New Editinn. Small crown 8vo 
Cloth, price 6s. 

School History of Greece. 

With Maps, New Edition. Fcap. 
Svo. Cloth, price 3J. 6 d. 

The Great Persian W^r 

! from the Histories of Herodetu*. 
New Edition, Fcap, 8vo. Cloth, 
price 3f . 6 d. 

A Manual of Mythology 

in the form of Question and Answer 
New Edition. Fcap. Svo. Cloth, 
price 3f. 
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cox (Rev. Sir G. W.), Bart.— 

continued . 

An Introduction to the 
Science of Comparative My- 
tholojjy and Folk Lore. Large 
crown 8vo. Cloth, prire qj. 

COX (Rev. Sir* G. W.), Bart., 
M.A., and EUSTACE HIN- 
TON JONES. 

Popular Romances of the 

Middle Ages. .Second Edition in 
one volume. Crown 8vo. Cloth, 
price 6/, 

COX (Rev. Samuel). ' 

A Commentary on the Book 
of job. With a 'I'ranslatiun. JJciny 
8vo. Cloth, price 15^. 

Salvator Mundi ; or, ^Ts 

Christ the Saviour of all Men? Sixth 
Edition. Crown 8 vo. Cloth, price sr. 

The Genesis of Evil, and 

other Sermotis, mainly Expository. 
Second Edition. Crown 8vo. Cloth, 
price 6 j. 

CRAUFURD(A. H.). 

Seeking for Light ; Sermon.s. 

Crown 8vo. Cloth, price sr. 
CRAVEN (Mrs). 

A Year’s Meditations. 

Crown 8vo. Cloth, price (m, 

CRAWFURD (Oswald). 

Portugal, Old and New. 

With Illustrations and Maps. New 
and (Cheaper Edition. Crown 8vo. 
Cloth, price 6 j. 

CRESSWELL (Mrs. O.). 

The King's Banner. Drama 

in Four Acts. Five Illustrations. 
4to. Cloth, price lor. 

CROZIER (John Beattie), M.B. 

The Religion of the Future, 

Crown Svo. Cloth, price 6 j. 

Cyclopaedia of Common 

Things. Edited hy the Rev. Sit 
(iKoKC.E W. Cox, liart., M.A. 
With 500 Illusiraiicns. Large post 
8vo. Cloth, puce (sd. 

DALTON (John Neale), M.A., 
R.N. 

Sermons to Naval Cadets. 

IVeached on board H.M.S. 
tannia.” Second Edition. Small 
crown Svo. Cloth, price 3J, 6«. 


D ANVERS (N, R.). 

Parted. A Tale of Clouds 
and Sun.shine. With 4 Illustrations. 
Extra Fcap. Svo. Cloth, price jj. td. 

Little Minnie's Troubles. 

An Evety-day Chronicle. With Four 
Illustrations by W. H. Hughes. 
Fcap. Cloth, price 31. (id. 

Pixie’s Adventures ; or, the 

Tale of a Terrier. With 21 Illustra- 
tions. i6mo. Cloth, price 4s. 6d. 

I Nanny's Adventures; or, 

the Talc of a Goat, With 12 Illus- 
trations. »6mo. Cloth, price 4J. 6d. 

DAVIDSON (Rev. Samuel), D.D., 
LL.D. 

The New Testament, trans- 
lated from the Latest Greek 
Text of Tischendorf. A New and 
thoroughly Revised Edition. Post 
8vo. Cloth, price lor. 6d. 

Canon of the Bible ; Its 
Formation, Histoiy, and Fluctua- 
tions. Third Edition, revised and 
enlarged. Small crown Svo. Cloth, 
price 5f. 

DAVIES (O. Christopher). 
Rambles and Adventures 
of Our School Field Club. With 

Four Illustrations. New and (die.aper 
Edition. Crown Svo. Cloth, price 

I DAVIES (Rev. J. L.), M.A. 

Theology and Morality. 

Essays on Questions of Belief and 
Practice. Crown 8vo. Qoth, price 
1 ' 

DAVIES (T. Hart.). 

Catullus. Translated into 
English Verse. Crown 8vo. Cloth, 
price 6j. 

DAWSON (George), M.A. 

The Authentic Gospel. A 
New Volume of Sermons. Edited 
by Geok<^e St. Clair. Crown Svo. 
cloth, price 6j. 

Prayers, with a Discourse 
on Prayer. Edited by hi§ Wife. 
Sixth Edition, Crown 8vo. Price 61. 
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DAWSON (George), 

Stjrmons on Disputed 

Points and Special Occasions. 
Edited by his Wife. Third Edition. 
Crown 8vo. Cloth, price 6x, 

Sermons on Daily Life and 
Duty. Edited by his Wife, I'hird 
Edition. Grown 8vo. Cloth, price 6x. 

DE L’HOSTE (Col. E. P.). 

The Desert Pastor, Jean 

Jarousaeau. Translated from the 
French of Engine Pelletan. With a 
Fronti^iece. New Edition. Fcap, 
8vo. Cloth, price 3X. td. 

DE REDCLIFFE (Viscount 
Stratford), P.C.. K.Q., Q.C.B. 
Why am I a Christian ? 
Fifth Edition. Crown 8vo. Cloth, 
price 3X. 

DESPREZ (Philip S.). 

Daniel and John; or, the 

Apocalypse of the Old and that of 
the New Testament. Demy 8vo. 
Cloth, price xex. 

DE TOCQUEVILLE (A ). 
Correspondence and Con- 
versations of, with Nassau Wil- 
liana Senior, from x8^ to 1859. 
Edited by M. C. M. Simpson, a 
vols. Post Sva Cloth, price six. 
DE VERB (Aubrey). 

Legends of the Saxon 
Saints. Small crown 8vo. Cloth, 
price 6x. 

Alexander the Oreat* A 

Dramatic Poem. Small crown 8vo. 
Cloth, price 5J. 

The Infant Bridal, and 
other Poems. « A New and En- 
larged Edition. •Fcap. 8va Cloth, 
price 7X. 

The Legends of St. Patrick, 
and other Poems. Small crown 
8vo. Cloth, price 5X. 

St. Thomas of Canterbury* 
A Dramatic Poem. Large fcap. 8vo. 
Cloth, price 5X. 

Antar and Zara : an Eastern 
Romance. Inisfail, and other 
Poems, Meditative and Lyrical. 
Fcap. 8vo. Price 6s, 


I DE VERB (Aubre; 

I The Fall of Rora, the 
Search after Proserpine, and 
other Poems, Meditative and Lyrical. 
Fcap. 8vo. Price 6s, 

DOBELL (Mrs. Horace). 
Ethelstone, Eveline, and 
other Poems. Crown 8vo. Cloth, 
price 6s. 

DOBSON (Austin). 

Vignettes in Rhyme and 

Vers dc Soci( 5 t(<. Third Edition. 
Fcap. 8vo. Cloth, price 5X. 

Proverbs in Porcelain. By 

the Author of “Vignettes in Rhyme." 
llecond Edition. Crown 8vo. 6x. 

Dorothy. A Country Story 
in Elegiac Verse. With Preface. 
Demy Bvo. Cloth, price 5s. 

DOWDEN (Edward), LL.D. 
Shakspere: a Critical Study 
of his Mind and Art. Fifth Edition. 
Large post 8vo. Cloth, price tax. 

Studies in Literature, 1789- 

1877. Large post 8vo. Cloth, price i2X. 

Poems. Setxjnd Edition, 

Fcap. 8 VO. Cloth, price sx, 
DOWNTON (Rev. H.), M.A. 
Hymns and Verses. Ori- 
ginal and Translated. Small crown 
8vo. Cloth, price 31, 6d. 

DREWRY (Q. O ), M.D. 

The Common-Sense 
Management of the Stomach. 
Fifth Edition. Fcap. 8vo. Cloth, 
price 3X. 6d, 

DREWRY (Q. O), M.D.. and 
BARTLETT (H. C.), Ph.D., 
F.C. 3 . 

Cup and Platter : or, Notes 

on Food and it.s Effect*. New and 
cheaper Edition. Small 8vo. Cloth, 
price IX. 6 d. 

I DRUMMOND (Miss). 

Tripps Buildings. A Study 

from Life, with Frontispiece. Small 
crown 8vo. Cloth, price 3X. 6d* 

A 2 



10 


A List of 


DUFFIELD (A. J.). 

Don Quixote. His Critics 

and Commentators. With a I’rief 
Ac( ouiit of the Minor WorLs of Mi- 
guel (Jc (Jt-rvantf's Saavedra, and u 
statement of the end and aim of the 
greatest of them all. A Handy liook 
for General Readers. Crown 8vo. 
Cloth, price 3^- G</. 

DU MONCEL (Count). 

The Telephone, the Micro- 
phone, and the Phonograph, 
with 74 Illustrations. Small crown 
8vo. Cloth, price 5J, 

DUTT (Toru). 

A Sheaf Gleaned in French 

Fields. New Edition, with Portrait^ 
Demy 8vo. Cloth, price lof. 6//, 

DU VERNOIS (Col. von Verdy). 

Studies in leading Troops. 

An authorised and accurate Trans- 
lation by Lieutenant H. T. T. 
Hildyard, 71st Foot. Parts I. and 
11. Demy 8vo, Cloth, price js. 

EDEN (Frederick), 

The Nile without a 
Dragoman. Second Edition. 
Crown 8 VO. Cloth, price 7 s, 6 d. 
EDGEWORTH (F. Y.). 

Mathematical Psychics: an 

Essay on the A])i>Hcation of Mathe- 
matics to Social Science. Demy 
8 vo, Cloth, price ys. 6d, 

EDIS (Robert W.). 

Decoration and Furniture 

of Town House*. A senes of 
Cantoi Lectures delivered before the 
Society of Arts, i88o. Amplified 
and enlarged, with 29 full-page Illus- 
trations and numerous sketches. 
Second Edition. Square Svo. Cloth, 
price I2J. 6d. 

EDMONDS (Herbert). 

Well Spent Lives : a Series 
of Modem Biographies. New and 
Cheaper Edition, Crown Svo. Price 

3jf. 6tf. 

Educational Code of the 
Prussian Nation, in its Present 
Forrn, In accordance with the 
Decisions of the Common Provincial 
Law, and with those of Recent 
Legislatioa. Crown Svo. Doth, 
price M. 


THE EDUCATION LIBRARY 
(Edited by Philip Magnus). 

An Introduction to the 
History of Educational Theo- 
ries, Hy OscAk Bkow NiNc., M.A. 
Cloth, price 3i. Gd. 

ohn Amos Comenius : his 
ife and Educational Work, By 
Prof. S. S. Laurik, A.M. Cloth, 
price 3 f. 6d. 

Old Greek Education. Hy 

the Rev. Prof. MAHAF^y, M.A. 
Cloth, price 3^. 6d, 

EDWARDS gtev. Basil). 

Minor Chords; or, Songs 

for the Suffering: a Volume of 
Verse. Fcap. Svo. Cloth, price 
3 jr. (id . ; paper, price ax. td 
ELLIOT (Lady Charlotte). 
Medusa and other Poems. 

Crown Svo. Cloth, price 6x. 

ELLIOTT (Ebenezer), The Corn 
Law Rhymer. 

Poems. Edited by his Son, 
the Rev. Edwin Elliott, of St, John's, 
Antigua. 2 vols. Crown 8vo. Cloth, 
price i8j. 

ELSDALE (Henry). 

Studies in Tennyson’s 

Idylls. Crown Svo, Cloth, price $s. 
ELYOT (Sir Thomas). 

The Boke named the Go- 
uernour. Edited from the First Edi- 
tion of 1531 by Henry Herbert Ste- 
phen Croft, M.A , Barrister-at-Law. 
With Portraits of Sir Thomas and 
Lady Elyot, copied by permission of 
her Maicsty from Holbein’s Original 
Draw'iags at Windsor Castle. 2 vols. 
fcap. 4to. Cloth, price 50^. 

Epic of Hades (The). 

By the author of ‘^Songs of Two 
Worlds.” Twelfth Edition. Fcap. 
Svo. Cloth, price ys. (>d. 

Also an Illustrated Edition with 
seventeen full-page designs in photo- 
mezzotint by George R, Chafmamt, 
4to. Cloth, extra gilt leaves, price 2sx, 
and a . Large Paper Edition, with 
portrait, price lor. Gd. 

EVANS (Anne). 

Poems and Music. With 

Memorial Preface by Ann Thackeray 
Ritchie. Large crown Svo. Cloth, 
price yt. 6ti. 
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EVANS (Mark). 

The Gospel of Home Life, 

Crown 8vo. Cloth, price 45. ()d. 

The Story of our Father’s 

Love, told to Children. Fourth 
and Cheaper Edition. With Four 
Illustrations. Fcap. 8vo. Cloth, 
price ij. 6d. 

A Book of Common Prayer 
and Worship for Household 
Use, compiled exclusively from the 
Scriptures. New and Cheaper 
Edition, reap. 8vo. (^lolh, price u. 

The King’s Story Book. 

In three parts. Fcap. 8vo. Cloth, 
price IS, bd. each. 

Parts I, and 11 ., with cIrIu illus- 
trations and two Picture Maps, now 
ready. 

EX-CIVILIAN. 

Life in the Mofussil; or, 
Civilian Life in Lower Bengal, s 
voU. Large post 8vo. Price 14/. 
FARQUHARSON (M.). 

I. Elsie Dinsmore. Crown 

8vo. Cloth, price 3^, 6d, 

II. Elsie’s Girlhood. Crown 

8vo. Cloth, price 3^. 6d. 

III. Elsie’s Holidays at 
Roselands. Crown 8vo. 
Cloth, price 35. 6d, 

FELKIN (H. M). 

Technical Education in a 
Saxon ToVvn. Jhihlished for the 
City and (nulds of London Institute 
for the Advancement of Technical 
Education. Demy 8vo. Cloth, price 

2S 

FIELD (Horace), B.A. Lond. 

The UltimiJte Triumph of 

Christianity. Small crown 8vo. 
Cloth, price 3^. 6d. 

FINN (the late James), M.R. A. S. 
Stirring Times ; or, Records 
from Jerusalem Consular Chronicles 
of 1853 to 1856. Edited and Com- 
iled l)y his Widow. With a Preface 
y the Viscounteafi Stkangford. 
2 vols. Demy 8vo. Price 304?. 
FLOREDICE (W. H.). 

A Month among the Mere 
Irish. Small crown 8vo. Cloth, 
price 5X. 


Folkestone Ritual Case 

(The). The Argument, Proceedinj^ 
Judgment, and Report, revised by 
the .several C'ounsel engaged. Demy 
8vo. Cloth, price asjf. 

FORMBY (Rev. Henry). 
Ancient Rome and its Con- 
nection with the Christian Re^ 
ligion : an Outline of the History of 
the City from its First Foundation 
down to the Election of the Chair 
of I’etcr, A. I). 4? 47, With 

numerous Illustiations of Ancieni 
Mormineius, .Sculpture, and Coinage, 
and of the Antii|uitics of the Chris- 
tian Catacombs. Royal 4I0. Cloth 
e.Ytra, price 50s. Roxburgh, half- 
%norocco, juice 52^. 6d. 

FOWLE (Rev. T. W.), M.A. 

The Reconciliation of Re- 
ligion and Science. Being Esways 
on Immortality, Inspiration, Mira- 
cles, and the Being of Christ. Demy 
8vo. Cloth, price los. 6d. 

The Divine Legation of 

Christ. Crown 8vo. Cloth, price 7J. 

FRASER (Donald). 

Exchange Tables of Ster- 
ling and Indian Rupee Cur- 
rency, upon a new and extended sys- 
tem, embracing Values from One 
Farthing to One Hundred Thousand 
Pounds, and at Rates progres.sing, in 
Sixteenths of a Penny, from is, ga. to 
2j. 'id. per Rupee. Royal 8vo 
Cloth, price tos. 6d, 

FRISWELL (J. Hain). 

The Better Self, Essays for 
Home Life. Crown 8vo. Cloth, 
price 6f. 

One of Two; or, A Left- 
Handed Bride. With a Fronti.s- 
picce. Crown 8vo. Cloth, price 3r. Sd 

GARDINER (Samuel R.)andJ. 
BASS MULLINGER, M.A. 
Introduction to the Study 
of English History, Large orown 
8vo. Cloth, price gr. 

GARDNER (J.), M.D. 
Longevity: The Moans of 
Prolonging Life after Middle 
Age. Fourth Edition, Revised and 
Enlarged. Small crown 8vo. Cloth, 
price 4J. 
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GARRETT (E ). 

By Still Waters. A Story 

for ^uict Hours. With Seven Illus- 
trations. Crown 8vo, Cloth, price 6x. 

GEBLER (Karl Von), 

Galileo Galilei and the 
Roman Curia, from Authentic 
Sources. Translated with the sanc- 
tion of the Author, by Mrs. Geokge 
Stukgk. Demy 8vo. Cloth, price i2j. 

GEDDES (James). « 

History of the Administra- 
tion of John de Witt, Grand Pen- 
sionary of Holland. Vol. I. 1623— 
1654. Demy Bvo., with Portrait. 
Cloth, price 15^. 

GENNA (E,). 

Irresponsible Philanthro- 
pists. lieing some Chapters on the 
EmployinciU of Gentlewomen. Small 
crown Bvo. Cloth, price %s. td. 

GEORGE (Henry). 

Progress and Poverty. An 

liKiuiry into ihe C ause of Industrial 
Depiessions and (jf Increase of Want 
with Increase of Wealth. I'he Re- 
medy. Po.st 8vo. Cloth, price ^s. bd. 

GILBERT (Mrs ). 
Autobiography and other 
Memorials. Edited by Josiah 
Gilbert. Third Edition, With Por- 
trait and several Wood Engravings. 
Crown 8vo. Cloth, price 6d, 

GLOVER (F.), M.A, 

Exempla Latina. A First 

Construing Book with Short Notes, 
LeiLicon, and an Introduction to the 
Analysis of Sentences. Fcap, 8vo. 
Cloth, price 2s. 

GODWIN (William). 

William Godwin: His 
Friends and Contemporaries. 
With Portraits and Facsimiles of the 
handwriting of Godwin and his Wife. 
By C. Kcgan Paul, a vols. Demy 
8va CloDi, price aSr. 

The Genius of Christianity 

Unveiled. Being Essays never 
before published. Edited, with a 
Preface, by C Kegan Paul. Crown 
Svo. Qoui, price js, 6d, 


GOETZE (Capt. A. von). 
Operations of the German 
Engineers during the War of 
1870- 1871. Publi.shcd by Authority, 
and in accordance with Official Docu- 
ments. Translated from the German 
by Colonel G. Graham, V.C., C.B., 
R.E. With 6 large Maps. Demy 
8vo. Cloth, price aw. 

QOLDSMIDCSlrFrancis Henry). 
Memoir of. With Portrait. 
Crown 8vo. Cloth, price 5J. 

GOODEN OUGH (Commodore J. 
G), R.N.,CfB.,C.M.G. 
Memoir of, with Extracts from 
his Letters and Journals. Edited by 
his Widow. With Steel Engraved 
Portrait. Square 8vo. Cloth, 55- 
Also a Library Edition with 
Maps, Woodcuts, and Steel En- 
graved Portrait. Square post 8vo. 
Cloth, price X4X. 

GOSSE (Edmund W.). 

Studies in the Literature of 
N orthern Europe. With a FrontLs- 
piecc designed and etched by Alma 
Tadema. Large post 8vo. Cloth, 
price i2f. 

New Poems. Crown 8vo. 

Cloth, price 7s. 6d. 

GOULD (Rev. S. Baring), M.A. 

Germany, Present and Past. 

New and Clicupcr Kdilion. Large 
( lown Bvo. Cloth, price js. 6 d. 

The Vicar of Morwftnstow: 
a Memoir of the Rev. R. S. Hawker. 
With Portrait. Third Edition, re- 
vised. Square post 8vo. Cloth, loj. 6<f, 

GRAHAM (William), M.A. 

The Creed of Sfi^ience : Re- 
ligious, Moral, and Social. Demy 
8vo, Cloth, price lar. 

GRIFFITH (Thomas), A.M. 
The Gospel of the Divine 
Life. A Study of the Fourth Evan- 
gelist. Demy 8vo. Cloth, price i4J’. 

GRIMLEY (Rev. H. N.), M.A. 

Tremadoc Sermons, chiefly 

on the Spiritual Body, the Unsben 
WoRiJD, and the Divine Humanity. 
Second Edition. Crown 8vo. Doth, 
price &r. 



K^an I'aul^ '/ remit j 

ORUNER(M. L ). 

Studies of Blast Furnace 

Phenomena. Translated by L. D. 
B. Gordon, F.R S.E., F G.S. Demy 
8vo. Cloth, price js. td. 

GURNEY (Rev. Archer). 

Words of Faith and Cheer. 

A Mission of Instruction and Sugges- 
tion. Crown 8vo. Cloth, pnre 6jr. 

Gwen : A Drama in Mono- 
logue. By the Author of the “ Epic 
of Hades.” 'J’hird Edition. Fcap. 
8vo. Cloth, price sf. 

HAECKEL (Prof.^Ernst). 

The History of Creation. 

Tran.slation revised by Brofessoi FI. 
Ray Lankester, M.A., F. R.S. With 
Coloured Plates and Genealogical 
I'rees of the various groups of both 
plants and animals. 2 vols Second 
Edition. Post 8vo. Cloth, price 32^. 

The History of the Evolu- 
tion of Man. With numerous Il- 
lustrations. 2 vols. Large post 8vo. 
Cloth, price 32^. 

Freedom in Science and 
Teaching. From the German of 
Ernst Haeckel, with a Prefatory 
Note by T. H. Huxley, F.R.S. 
Crown 8vo. Cloth, price 5X. 

HALF-CROWN SERIES. 
Sister Dora: a Biograjihy. 

^ Margaret Lon.sdale. 

True Words for Brave Men. 

A liook for Soldiers and Sailors. Jiy 
the late Charles Kingsley 

An Inland Voyage. By R. 

L. Stevenson. 

Travels with a Donkey. By 

R. L. Stevenson. 

A Nook in the Apennines. 

By Leader Scott. 

Notes of Travel. Being 

Extracts from the Journals of Count 
Von Moltke. 

Letters from Russia. By 

Count Von Moltke. 

English Sonnets. Collected 

and Arranged by J. Dennis. 

Lyrics of Love from Shake- 
speare to Tennyson. .Selected 
and Arranged by W. I). Adams. 

London Lyrics. 15y Frede- 
rick Locker. 


Co,"s Ptiblicaiions. 13 

HALF-CROWN SERlES-iV*- 
iinued. 

Home Songs for Quiet 

H»urs. Bj the Rev. ( anon R, H. 
Baynes. 

Halleck’s International 

Law ; or, Rules Regidating the 
Intercourse of Stales in Pe.acc and 
War. A New Fydition, revised, with 
Notes and C.ases. By Sir Sherslon 
Baker, Bart. 2 vols. Demy 8vo. 
Cloth, price 38f. 

HAftoY (Thomas). 

A Pair of Blue Eyes. New 

Edition. With Frontispiece. Crown 
8 vo. Cloth, price bs. 

The Return of the Native. 

New F’dilion. With FVotitispiece. 
Crown 8vo (’loth, price 6v, 

HARRISON (Licut.-Col. R.). 
The Officer's Memoran- 
dum Book for Peace and War, 

Thixl Falilion. Oldong 321110. roan, 
with pencil, ])rice Ud, 

HARTINGTON (The Right Hon. 
the Marquis of), M.P. 

Election Speeches in 1879 
and 1880. Willi Address to the 
F.lectors of North -F^ast l.,anc’as]iire. 
Crown Svo. Cloth, price 3.1. ixi, 

HAWEIS(Rev. H. R.), M.A. 

Arrows in the Air. Crown 

8vo. Fourth and Cheaiier Edition. 
Cloth, price 5J. 

Current Coin. Materialism — 

The Devil— Crime— Drunkenness — 
Pauperism - E motion — R ecreation — 
The Sabbath, Fourth and Cheaper 
Edition. Crown Svo. Cloth, pnee 
5f. 

Speech in Season. Fifth 

and Cheaper Edition. Crown Svo. 
Cloth, price sj. 

Thoughts for the Times* 

Twelfth and Che.apcr Edition. Crown 
Svo. Cloth, price ss. 

Unsectarian Family 
Prayers. New and Cheaper Edition. 
Fcap, Svo. Cloth, price ijr. 6 d. 
HAWKER (Robert Stephen). 
The Poetical Works of. 

Now first collected and arranged 
with a prefatory notice by J. G. 
Godwin. With i’orirait. Ciown Svo. 
Cloth, price isjf. 
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HAWKINS (Edwards Comer- 
iord). 

Spirit and Form. vSermons 

pruached in the parish church of 
Leatherhsad. Crown 8vo. Cloth, 
price 6x. 

HAYES (A. H.). 

New Colorado and the 
Santa Trail. With map and 
6o lllustratioiik. Crown Svo. Cloth, 
price 9x. 

HEIDENHAIN (Rudolf^, M.D. 
Animal Magnetism. Physi- 
ological Observations. Translated 
from the Fourth Clerman Edition, 
by L. C. Wooldridge. With a Pre- 
face by G. R. Romanes, F.R.^. 
Crown 8vo. Cloth, price 2^, td. 

MELLON (H. G.). 

Daphnis. A Pastoral Poem. 

Small crown 8vo. Cloth. 

HELLWALD (Baron F. von). 

The Russians in Central 

Asia. A Critical Examination, 
down to the present time, of the 
Geography and History of Central 
Asia. Translated by Lieut. -Col. 
Theodore Wirgman, LL.B. I^argc 
post 8vo. With Map. Cloth, 
price laj. 

HELVIO (Major H.). 

The Operations of the Ba- 
varian Arnw Corps. Translated 
Captain G. S. Schwabe, With 
Five large Maps. In a vols. Deray 
Svo. Cloth, price 34^. 

Tactical Examples : Vol. I. 
The Battalion, price 15J. Vol. II. The 
Regiment and Brigade, price ior,6<f. 
Translated from the German by Col. 
Sir Lumley Graham. With numerous 
Diagrams. Demy Svo. Cloth. 

HERPORD (Brooke). 

The Story of Religion in 
England. A Book for Young Folk. 
Crown Svo. Cloth, price 5s. 

HICKEY (E, H.). 

A Sculptor and other 
Poems. Small crown Svo. Cloth, 
price sr. 


HINTON (James). 

Life and Letters of. Edited 

by Ellice Hopkins, with an Introduc- 
tion by Sir W. W. Gull, Bart., and 
Portrait engraved on Steel by C. H. 
Jeens. Fourth Edition. Crown Svo, 
Cloth, 8x. 6d. 

Chapters on the Art of 
Thinking, and other Essays. 
With an Intrcxliiction ^ Shad worth 
Hodgson, Edited by C. H Hinton. 
Crown Svo. Cloth, price 8f. 6d. 

The Place of the Physician. 

To which is added Essays on thk 
Law or Hiiwan Life, and on the 
RkdATION BBTWIEN OKliANlC AND 
Inorganic Worlds. Second Edi- 
tion. Crown Svo. Cloth, price 3J. 6^^, 

Physiology for Practical 

Use. By various Writers. With 50 
Illustrations, d'hird and cheaper edi- 
tion. Crown Svo. Cloth, price 5s. 

An Atlas of Diseases of the 
Membrana Tympani. With De- 
scriptive Text. Post Svo. Price 

The Questions of Aural 

Surgery. With Illustrations. svoL. 
Po.st Svo. Cloth, price i2j. 6d. 

The Mystery of Pain. 

New Edition. Fcap. Svo. Cloth 
limp, IS. 

HOCKLEY (W. B.). 

Tales of the Eenana ; or, 

A Nuwab's Leisure Hours. By the 
Author of “ Pandufang Hari." With 
a Preface by Lord Stanley of Alder- 
ley. 2 voLs. Crown Svo. Cloth, 
price 2JS. 

Pandurang Hari; or, Me- 
moirs of a Hindoo. A Tale of 
Mahratta Life sixty years ago. With 
a Preface by Siir H. Bartlc E. 
Frere, G. C. S. I.,w&c. New and 
Cheaper Edition. Crown Svo. Cloth, 
price 6f. 

HOFFBAUER (Capt.). 

The German Artillery in 
the Battles near Metz. Based 
on the official reports of the German 
Artillery. Translated by Capt. E. 
O. Hollist. With Map and Plans. 
Demy Svo. Cloth, price 2 if. 
HOLMES (E. Q. A.). 

Poems. First and Second Se- 
ries. Fcap. Svo. Cloth, price5f. each. 
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HOOPER (Mary). 

Little Dinners : How to 

Serve them with Elegance and 
Economy. Thirteenth Edition. 
Crown 8vo. Cloth, price 51. 

Cookery for Invalids, Per- 
sons of Delicate Digestion, and 
Children. Crown 8vo. Cloth, price 

3J. ^d. 

Every-Day Meals. Being 

Economical and Wholesome Recipes 
for Breakfast, Luncheon, and Sup- 
per. Second Edition. Crown 8vo. 
Cloth, price 5J. 

HOOPER (Mrs. G.). 

The House oiRaby. With 

a Frontispiece. Crown 8vo. Cloth, 
price 3s. 6d, 

HORNER (The Misses). 

Walks in Florence. A New 

and thoroughly Revised kAhtion. a 
vols. Crown 8vo. Cloth limp. With 
Illustrations. 

Vol. L—Churche.s, Streets, and 
Palaces, loj. C/f. Vol. II. — Public 
Galleries and Museums, ss. 

Household Readings on 
Prophecy. By a I. ay man. Small 
Clown 8vo. Cloth, price 3s. Od. 
HUGHES (Henry), 

The Redemption of the 

World. Crown 8vo. Cloth, price 

3.V. 6d, 

HULL (Edmund C. P.). 

The European in India. 

With a Medical Guide for Anglo- 
Indians, By R. R S. Mair, M.D., 
F.R.C.S.E. Third Edition, Revised 
and Corrected. Post 8vo. Cloth, 
price 6f. 

HUTCHISON (Lieut.-Col. F T.), 
and Capt.G. H. MACGREGC)R, 
Military.Sketching and Re- 
connaissance. With Fifteen Plates. 
Second edition. Small 8vo. Cloth, 
price df . 

The first Volume of Military Hand- 
books for Regimental Officers. Edited 
by Licut.-Col.C. B. Bkackenhury, 
R.A., A.A.G. 

HUTTON (Arthur), M.A. 

The Anglican Ministry. Its 

Nature and Value in relation to the 
Catholic Priesthood. With a Pre- 
face by his Eminence Cardinal New- 
man. Demy 8yo. Cloth, price i4f. 


INCHBOLDU. W.). 

Annus Amoris, Sonnets. 

Fcap. 8vo. Cloth, price 4J. 6d, 
INQELOW (Jean). 

Off the Skelligs. A Novel. 

With Frontispiece. Second Edition. 
Crown 8vo. Cloth, price Os. 

The Little Wonder-horn. 

A Second Series of “ Stories Told to 
a Child." With Fifteen Illustrations. 
Small 8vo. Cloth, price ar. Od. 

ln\ernational Scientific 

Series (The). P^icli book 

complete in one Volume. Crown 8vo. 
CUoth, price 5^. each, excepting 
those marked otherwise. 

% I. Forms of Water : A Fami- 
liar Exposition of the Origin and 
Phenomena of Glaciers. By J. 
Tyndall. LL.I)., F.R S. With 25 
Illustrations. Jughih Edition. 

II. Physics and Politics ; or, 
Thoughts on the Application of the 
Principles of “ Natural Selection" 
and “Inheritance” to Political So 
ciety. By Walter 13agehot. Fifth 
Edition. Crown 8vo. Cloth, price 4^. 

III. Foods. By Edward Smith, 
M.D , &c. With numerous Illus- 
trations. Seventh Edition. 

IV. Mind and Body: The Tlieo* 
ries of their Relation. By Alexander 
Bain, LL.D. With Four Illustra- 
tioiLS. 'I'enlh Edition. Crown 8vo. 
Cloth, price 4J. 

V. The Study of Sociology. 
By Herbert Spencer. Tenth Edition. 

VI. On the Conservation of 
Energy. By Balfour Stewart, 
LL.D., he. With 14 Illustrations. 
Fifth Edition. 

VII. Animal Locomotion; or, 
Walking, Swimming, and Flying. 
By j, B. Pettigrew, M.D., 8cc. Wi^ 
130 Illustrations. Second Edition. 

VIII. Responsibility in Mental 
Disease. By Henry Maudsley, 
M. D. Third Edition. 

IX. The New Chemistry. By 

Profe.ssor J P. Cooke. With 31 Illus- 
trations. Fifth Edition. 

X. The Science of Law. By 
Prof. Sheldon Amos. Fourth Edition. 
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International Scientific 
Series (The) — continued. 

XI. Animal Mechanism. A 

Treatise on Terrestrial and Aerial 
Locomotion. Ky Prof. E. J. Marey. 
With 117 Illustrations. Second 
Edition. 

XII. The Doctrine of Descent 
and Darwinism. By Prof. Osca 
Schmidt. ^ With a6 Illustrations. 
Fourth Edition. 

XIII. The Hifitoiy of the Con- 
flict between Relig^ion fifnd Sci- 
ence. By J. W. Draper, M.D., 
LL.D. Fifteenth Edition. 

XIV. Fungi ; their Nature, In- 
fluences, Uses, &c. By M. C. 
Cooke, LL.D. Edited by the RQ^^ 
M. J. Berkeley, F.L.S. With nume- 
rous Illustrations. Second Edition. 

XV. The Chemical Effects of 
Light and Photography. By Dr, 
Hermann Vogel. With 100 Illustra- 
tions. Third and Revised Edition. 

XVI. The Life and Growth of 
Language. By Prof. William 
Dwight Whitney. 'I'hird Edition. 

XVII. Money and the Mecha- 
nism of Exchange. By W. Stan- 
ley Jevon-s, F.K.,S. Fourth Edition. 

XVIII. The Nature of Light; 

With a General Account of Physical 
Optics. By Dr, Eugene Lommel. 
With 188 Illustrations and a table of 
Spectra in Chromo - lithography. 
Third Edition, 

XIX. Animal Parasites and 
Messmates. By M. Van Beneden. 
With 83 Illustrations. Second Edi- 
tion. 

XX. Fermentation. By Prof. 
Schiitzenberger. With 28 Illustra- 
tions. Third Edition. 

XXL -The Five Senses of Man. 
By Prof. Bernstein. With 91 Illus- 
trations. Second Edition. 

. The Theory of Sound in 

Pietro Blaserna. With numerous 
Illustrations. Second Edition. 

XXII I. Studies in Spectrum 
Analysis. By J. Nonnan Lew kyer, 
F.R.S. With s^x photographic Il- 
lustrations of SiJectra, and numerous 
engravings on wood. Crown 8vo. 
Second Edition. 6.^. <xi. 


j International Scientific 
Series ( The) — eontinued. 

XXIV. A History of the Growth 
of the Steam Engine. By Prof. 
R. H, Thurston. With numerous 
Illustrations. Second Edition. 6 s 6 d, 

XXV. Education as a Science. 
By Alexander Bain, LL.D. Third 
Edition. 

XXVI. The Human Species. 
By Prof. A. de Quatrefages. I’hird 
Edition. 

XXVII. Modern Chromatics. 

With Applications to Art and Indus- 
try, by Ogtffcn N. Rood. With 130 
original Illustrations. .Second Edi- 
tion. 

XXyill. The Crayfish : an Intro- 
duction to the Study of Zoology, By 
Prof. T. H. Huxley. With eighty- 
two Illustrations. Third edition 
XXIX The Brain as an Or^an 
of Mind. By H Charlton Bastian, 
M.D. With numerous Illustrations. 
Second Edition, 

XXX. The Atomic Theory. By 
Prof. Ad. Wurtz. Translated by 
E. Clemin-Shaw. Second Edition. 

XXXI. The Natural Conditions 
of Existence as they affect Ani- 
mal Life. By Karl Semper. Second 
Edition. 

XXXII. General Physiology of 
*'uscles and Nerves. By Prof. 
J. Rosenthal. With Illubtiations. 
Second Edition. 

XXXIII. Sight: an Exposition 
of the Principles of Monocular 
and Binocular Vision. By Joseph 
Le Conte, LL.D. With 132 illustra- 
tions. 

XXXIV. Illusions: A Psycho- 
logical Study, By James Sully. 
XXXV. Volcanoes: What they 
are and What Teacli By 

Prof. J. W. Judd, F.R.S With 92 
Illustrations on Wood. 

XXXVI. Suicide. An Essay in 
Comparative M>ahology. By Prof. 

Functions. By J. Lrvs. With 
numerous illustiations. 

JENKINS (E.) and RAYMOND 

^he Architect’s Legal 
Handbook. Third Edition Re- 
vised. Crown 8vo. Cloth, price 6t. 
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JENKINS (Rev. R. C.)« M.A. 

The Privilege of Peter and 

the Claims of the Roman Church 
confronted with the Scriptures, the 
Councils, and the Testimony of the 
Popes themselves. Fcap. 8vo. Cloth, 
price 3jr. 

JENNINGS (Mrs. Vaughan). 
Rahel : Her Life and Let- 
tere. With a Portrait from the 
Painting by Daffinger. Square post 
8vo. Qoth, price 6d. 

JOEL(L.). 

A Consul’s Manual and 

Shipowner’s and Shipm-^ster's Prac- 
ticju Guide in their Transactions 
Abroad . With Definitions of Nauti- 
cal, Mercantile, and I.egal Terms; 
a Glossary of Mercantile Terms in 
English, French, German, Italian, 
and Spanish. Tables of the Money, 
Weights, and Measures of the Prin- 
cipal Commercial Nations and their 
Equivalents in British Standards ; 
and Forms of Consular and Notarial 
Acts. Demy 8vo. Cloth, price 12s. 

JOHNSON (Virginia W.). 

The Catskill Fairies. Illus- 
trated by Alfred Fredericks. Cloth, 
price 5f. 

JOHNSTONE (C. F.), M.A. 

Historical Abstracts. Being 

Outlines of the History of some of 
the less-known States of Europe. 
Crown 8 VO. Cloth, price 7s. tcL 

JONES (Lucy). 

Puddings and Sweets. Being 
Three Hundred and Sixty-Five 
Receipts approved by Experience. 
Crown 8vo., price zs. 6d. 

JOYCE (P. LL.D., &c. 

Old Celtic Romances. 

Translated from the Gaelic by. 
Crown 8 VO. Cloth, price 7s. 6d, 

KAUPMANN (Rev. M.), B.A. 
Utopias; or. Schemes of 
Social Improvement, from Sir 
Thomas More to Karl Marx. Crown 
8vo. Cloth, price 5f. 

Socialism: Its Nature, its 

Dangers, and its Remedies con- 
sidei^. Crown 8vo. Cloth, price 7$, 6d, 


KAY Goseph), M.A.^ Q.C. 

Free Trade in Land. 

Edited by his Widow. With Preface 
by the Right Hon. John Bright, 
M. P. Sixth Edition. Crown 8vo, 
Ooth, price 51. 

KEMPIS (Thomas h). 

Of the Imitation of Christ. 

Parchment Library Edition, price 
6s : vellum, price is (id, 

A Cabinet ICditiun is also imb 
lished at if. 6 d. and a Miniature 
Edition at xs. I'hese may also be 
had in v.arious extra bindings. 

KENT(Carolo). 

Corona Catholica ad Petri 
successoris Pedes Oblata. De 
^Summi Pontificis Leonis XIII, As- 
sumptione Epiggramma. In Quin- 
quaginta Liuguis. Fcap. 4to. Cmth, 
price J5S. 

KER (David). 

The Boy Slave in Bokhara. 

A Tale of Central A. sia. With Illustra- 
tions. Crown 8vo. Cloth, price 3JP. Cd, 

The Wild Horseman of 
the Pampas. Illustrated. Crown 
8vo. Cloth, price 35. 6d. 

KERNER (Dr. A.), Professor of 
Botany in the University of 
Innsbruck. 

Flowers and theirUnbidden 
Guests. Translation edited by W. 
Oglk, M.A_y M.D., and a prefatory 
letter by C. Darwin, F.R.S. With Il- 
lustrations. Sq.Svo. Cloth, price 9f. 
KIDD(To8eph), M.D. 

The Laws of Therapeutics, 

or, the Science and Art of Medicine. 
Second Edition. Crown 8vo. Cloth, 
price 6s, 

KINAHANfO. Henry), M.R.I.A.. 
&c., of her MaJesty^s Geological 
Survey. 

Manual of the Geology of 
Ireland. With 8 Plates, a6 Wood- 
cuts, and a Map of Ireland, geologi- 
cally coloured. Square 8vo. CloUi, 
price 15X. 

KING (Mrs. Hamilton). 

The Disciples. Fourth Edi- 
tion, with Portrait and Notes. 
Crown 8vo. Cloth, price 7s. 6d. 

Aspromonte, and other 
Poems. Second Edition. Fcap. 
8vo. Cloth, jwicc 4s. 6d, 
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KINQSFORD(Anna), M.D. 

The Perfect Way in Diet. 

A Treatise advocating a Return to 
the Natural and Ancient Food of 
Race. Small crown 8vo. Cloth, price 

w. 

KINGSLEY (Charles), M.A. 
Letters and Memories of 
his Life. Edited by his Wife. 
With 3 Steel engraved Portraits and 
numerous Illustrations on Wood, and 
a Facsimile of his Handwriting. 
Thirteenth Edition, a vqjs. Demy 
8vo. Cloth, price 36^. 

Also the eleventh Cabinet 
Edition in 2 vols. Crown 8vo. Cloth, 
price laj. 

All Saints' Day and oj^er 
Sermons. Second Edition. c5own 
8vo. Cloth, 75. td. 

True Words for Brave 

Men: a Book for Soldiers' and 
Sailors' Libraries. Eighth Edition. 
Crown 8vo. Cloth, price 2s, 

KNIGHT (Professor W.). 
Studies in Philosophy and 
Literature. Large post 8vo. Cloth, 
price 7^. td. 

KNOX (Alexander A.). 

The New Playground : or, 
Wanderings in Algeria. Large 
crown 8vo. Cloth, price loj. td, 

LAMONT (Martha MacDonald). 

The Gladiator : A Life under 

the Roman Empire in the beginning 
of the Third Century. With four 
Illustrations by H, M. Paget. Extra 
fcap. 8vo. Cloth, price 3J. (id. 

LANG (A.). 

XXXII Ballades in Blue 

China. ELaevir. 8vo. Parchment, 
price 5J. 

LAYMAN N (Capt.). 

The Frontal Attack of 
Infantry. Translated by Colonel 
Edward Newdigate. Crown 8vo. 
Cloth, price 2s. Ql. 

LEANDER (Richard). 
Fantastic Stories. Trans- 
lated from the German by Paulina 
B. Granville. With Eight full-page 
Illustrations Iw M. E. Fraser-T:^cr. 
Crown 8vo. Qoth, pnee 51. 


LEE (Rev. F. Q.), D.C.L. 

The Other World ; or, 

Glimpses of the Supernatural. 2 vols. 
A New Edition. Crown 8vo. Clo^, 
price X55. 

LEE (Holme). 

Her Title of Honour. A 

Book for Girls. New Edition. With 
a Frontispiece. Crown 8vo. Cloth, 
price 

LEWIS (Edward Dillon). 

A Draft Code of Criminal 
Law and Procedure. Demy 8vo. 
Cloth, prj[ce au. 

LEWIS (Mary A.). 

A Rat with Three Tales. 

New and cheaper edition. With 
Four Illustrations by Catherine F. 
Frcre. Crown 8vo. Cloth, price 3J. (id. 

LINpSAY(W. Lauder), M.D.,&c. 
Mind in the Lower Animals 
in Health and Disease. 2 vols. 
Demy 8vo. Cloth, price 32J. 

LOCKER (F.). 

London Lyrics. A New and 
Revised Edition, with Additions and 
a Portrait of the Author. Crown 8vo. 
Cloth, elegant, price dr. Also a 
Cheap Edition, price 2s. 6 d. 

LOKl. 

The New Werther. Small 

crown 8vo. Cloth, price 2J. 6</. 

LORIMER (Peter), D.D. 

John Knox and the Church 

of England: His Work in her Pulpit, 
and his Influence upon her Liturgy, 
Articles, and Parties. Demy 8vo. 
Cloth, price i2J. 

John Wiclif and his 

English Preedfsors, by Gerhard 
Victor Lcchler. Translated from 
the German, with additional Notes. 
New and Cheaper Edition. Demy 
8vo. Cloth, price lor. td. 

Love Sonnets of Proteus. 

With froiitii.pit'Cc by the Author. 
Elzevir 8vo. Cloth, price 5*. 

Lowder (Charles) : a Biogra- 
by. By the author of “ St. Teresa.” 
.arge crown 8vo. With Portrait. 
Cloth, price 71. (>d. 
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LOWNDES (Henry). 

Poems and Translations. 

Crown Sivo. Cloth, price 65. 

LUMSDEN (Lieut.-Col.H.W.). 

Beowulf. An Old P^nglish 

Poem. Translated into modern 
rhymes. Small croAvu 8vo. Cloth, 
price Sf. 

MAC CUNTOCK (L.h 
Sir Spangle and the Dingy 
Hen. Illustrated. Square crown 
8vo., price 2s. td. 

MACDONALD ( 0 .).% 

Malcolm. With Portrait ol 

the Author engraved on Steel. Fourth 
Edition. Crown 8vo. Price 6f. 

The Marquis of Lossie. 

Second Edition. Crown 8vo. Cloth, 
price 6f. 

St. George and St. Michael. 

Second Edition, Crown 8vo. Cloth, Cs. 

MACKBNNA (S. J.). 

Plucky Fellows. A Book 

for Boys. With Six Illustrations. 
Fourth Edition. Crown 8vo. Cloth, 
price 3f . td. 

At School with an Old 
Dragoon. With Six Illustrations. 
Second Edition. Crown 8vo. Cloth, 
price 5J. 

MACLACHLAN (Mrs.). 

Notes and Extracts on 

Everlasting Punishment and 
Eternal Life, according to 
Literal Interpretation. Small 
crown 8vo. Cloth, price 3s. 

MACLEAN (Charles Donald). 
Latin and Greek Verse 
Translations § Small crown 8vo. 
Cloth, price •2$. 

MACNAUGHT (Rev. John). 

Coena Domini: An Essay 

on the Lord's Supper, its Primi- 
tive Institution, Aj^stolic Uses, 
and Subsequent History. iJemy 
8 VO. Cloth, price 14^. 

MAGNUS (Mrs ). 

About the Jews since Bible 
Times. Frorn the Babylonian exile 
till the English Exodus. Small 
crown Svo. Cloth, porioe 6s, 


MAGNUSSON 
and PALMER 




Johan Ludvig Runeberg’a 
Lyrical Songs, Idylls and Epi- 
grams. Fcap. 8 VO. Cloth, price sr. 


MAIR (R. S.), M.D.. F.R.C.S.E. 
The Medical Guide for 
Anglo-Indians. Being a Com^ien- 
dium of Advice to Eunipcans in 
India, relating to the Preservation 
and Regulation of Health. With a 
Su^>pl«ynent on the Management of 
Children in India. Second Edition. 
Crown Svo. Limp cloth, price 3f . 6d, 


MALDEN (H. £. and E. £.) 

Princes and Princesses. 

Illustrated. Small crown Svo. Cloth, 
price 2s. 6d. 


MANNING (His Eminence Car- 
dinal). 

The True Story of the 
Vatican Council. Crown 8vo. 
Cloth, price 54. 

MARKHAM (Capt. Albert Hast- 
ings), R.N. 

The Great Frozen Sea. A 

Personal Narrative of the Voyage of 
the “Alert" during the Arctic Ex- 
pedition of X875-G. With six full- 
page Illustrations, two Maps, and 
twenty-seven Woodcuts. Fourth 
and clieapcr edition. Crown Svo. 
Cloth, price 6r. 

A Polar Reconnaissance : 

Ijeiiig the Voyage of the “ Isbjorn ” 
to Novaya Zemlya in i87y. With 
xo Illustrations. Demy 8vo. Cloth, 
price i6f. 

Marriage and Maternity; or, 
Scripture Wives and Mothers. 
Small crown Svo. Cloth, price 4.S. 6d. 

MARTI NEAU (Gertrude). 

Outline Lessons on 

Morals. Small crown 8ro. Cloth, 
price 3^. 6d. 

Master Bobby : a Tale. By 

the Author of “ Christina North.” 
With Illustrations by E. H. Bell. 
Extra fcap. Svo. Cloth, price 3J.6cf. 

MASTERMAN (J.). 

Half-a-dozen Daughters. 

With a Frontinpiecc. Crown Svo. 
Cloth, price 34. 6d. 
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McORATH (Terence). 

Pictures from Ireland. New 

and cheaper edition. Crown 8vo. 
Cloth, price 2j, 

MEREDITH (George). 

The Egoist. A Comedy in Nar- 
rative. 3 vols. Crown Bvo. Cloth. 

Also a Cheaper Edition, with 
Frontispiece. Crown 8vo. Cloth, 
price 6*. 

The Ordeal of RlcCiard Fe- 

verel. A History of Father and Son. 
In one vol. with Frontispiece. Crown 
8vo. Cloth, price 6 s. 

MEREDITH (Owen) [the Earl 
ofLyttonl. 

Lucile. With i6o Illustra- 
tions. Crown 4 to. cloth extra, ij;ilt 
leuve.s, price 7rf, 

MERRITT (Henry). 

Art - Criticism and Ro- 
mance. With Recollections, and 
Twenty-three Illustrations in eau- 
forte, by Anna l.ea Merritt. Two 
vols. Large post 8vo. Cloth, 255. 

MIDDLETON (The Lady). 

Ballads. Square i6mo. Cloth, 

price 3X. Cd, 

MILLl&R (Edward). 

The History and Doctrines 

of Irvingism ; or^ the so-called Ca- 
tholic and Apostolic Church, a vols. 
Large post 8 vo. Cloth, price 35s. 

The Church in Relation to 
the State. Crown Bvo. Cloth, price 
7 X. 6 d. 

MILNE (Jamee). 

Tables of Exchange for the 

Conversion of Sterling Money into 
Indian and Ceylon Currency, at 
Rates from js. 6d. to ax. 3a. per 
Rupee. Second Edition, Demy 
8 to. Cloth, price 2 3 X. 

MOCKLER (B.). 

A Grammar of the Baloo- 

chec Language, as it is spoken in 
Malaan (Ancient Gedrosia), in the 
Persia-Arabic and Roman characters. 
Fcap. Bvo. Clothe price 5x. 


MOFFAT (Robert Scott). 

The Economy of Consump- 
tion ; an Omitted Chapter in Political 
Economy, with special reference to 
the Questions of Commercial Crises 
and the Policy of I’rades Unions; 
and with Reviews of the Theories of 
Adam Smith, Ricardo, J. S. Mill, 
Fawcett, &c. Demy 8vo. Cloth, 
price tSs. 

The Principles of a Time 

Policy : being an Exposition of a 
Method of Settling Disputes between 
Em;^loyer.s and Employed in regard 
to U ime'and Wages, by a simple Pro- 
cess of Mercantile Barter, without 
recourse to Strikes or Locks-out. 
Demy 8vo. Cloth, price 3X. 6 d. 
MORELL (J. R.). 

Euclid Simplified in Me- 
thod and Language. Being a 
Manual of Geometry. Compiled from 
the most important French Works, 
approved by the University of Paris 
and the M mister of Public Instruc- 
tion. Fcap. 8vo. Cloth, price 2s. 6 d, 

MORSE (E. S.), Ph.D. 

First Book of Zoology. 

With numerous Illustrations. New 
and cheaper edition. Crown 8vo. 
Cloth, price 2X. 6 d. 

MORSHEAD (E. D. A.) 

The House of Atreus. 

lieing the Agamemnon Libation- 
Bearers and Furies of Ailscliylus 
IVanslated into English Verse. 
Crown 8vo. Cloth, price js. 

MUNRO (Major-Gen. Sir Tho- 
mas), K.C.B., Governor of 
Madras. 

Selections from His 

Minutes, and o^er Official Writings. 
Edited, with ah Introductory Me- 
moir, by Sir Alexander Arbuthnot, 
K.C. S.1.,C. I E. Two vols. Demy 
8vo. Cloth, price 30X. 

NAAKE (J. T.). 

Slavonic Fairy Tales. 

From Russian, Servian, Polish, and 
Bohemian Sources. With Four Illus- 
trations. Crown 8vo. Cloth, price sx, 
NELSON (J, H.). 

A Prospectus of the Scien- 
tific Study of the HindQ Law. 
Derny 8vo. Cloth, price 9x. 
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NEWMAN (J. H.), D.D, 
Characteristics from the 
Writinifs of. lacing Selections 
from his various Works. Arranged 
with the Author’s personal approval. 
Third Edition. With Portrait. 
Crown 8vo. Cloth, price dr. 

•** A Portrait of the Rev. Dr. J. H. 
Newman, mounted for framing, can 
be had, price sr. 6^. 

NICHOLAS (Thomas), Ph.D., 
F.G.S. 

The Pedigree of the English 

People : an Argument, ^Historical 
and Scientific, on the Formation and 
Growth of the Nation, tracing Race- 
admixture in Britain from the earliest 
times, with especial reference to the 
incorporation of the Celtic Abori- 
gines. Fifth Edition. Demy 8vo. 
Cloth, price i6j. 

NICHOLSON (Edward Byron). 
The Christ Child, and other 
Poems. Crown 8vo. Cloth, price 

4J. 

The Rights of an Animal. 

Crown 8 VO. Cloth, price 35. 6d. 

The Gospel according to 
the Hebrews. Its Fraj^ments trans- 
lated and annotated, with a critical 
Analysis of the External and Internal 
Evidence relatiag to it. Demy 8vo. 
Cloth, price gs, td. 

A New Commentary on 
the Gospel according to Mat- 
thew. Demy 8vo. Cloth, price xar. 

NICOLS (Arthur), F.G.S., 
F.R.G.S. 

Chapters from the Physical 

History of the Ea|^h. An Introduc- 
tion to Geology and Paleontology, 
with numerous illustrations. Crown 
8vo, Cloth, price 5J. 

NOAKE (Major R. Compton). 
The Bivouac ; or, Martial 
Lyrist, with an Appendix — Advice to 
theScudier. Fcap. 8vo. Price 51. 6rf. 

NOEL (The Hon. Roden). 

A Little Child’s Monument. 

Third Edition. Sraajl crown 8vo, 
C3oth, price 3^. 6d. 


NORMAN PEOPLE (The). 

The Norman People, and 

their Existing Descendants in the 
British Dominions and the United 
States of America. Demy 8vo. 
Cloth, price 2IJ. 

NORRIS (Rev. Alfred). 

The Inner and Outer Life 

Poems, Fcap. 8vo. Cloth, price 6*. 

Notes on Cavalry Tactics, 
O^aniration, Ac. By a Cavalry 
Officer, yith Diagrams. DcmyBvo. 
Cloth, price laj. 

Nuces : Exercises on the 
Syntax of the Public School 
Latin Primer. New Edition in 
Three Parts. Crown 8vo. Each 11. 

The Three Parts can also be 
had bound together in cloth, price 3s. 

OATES (Frank), F.R.G.S. 
Matabele Land and the 
Victoria Falls: A Naturalist's 
Wanderings iu the Interior of 
South Africa. Edited by C. G. 
D.itus, B,A,, with numerous illus- 
trations anil four maps. Demy 8vo. 
Cloth, pi ice 2ijr. 

O’BRIEN (Charlotte G.). 

Light and Shade. 2 vols. 

Crown 8vo. Cloth, gilt lops, price 

I2f. 

Ode of Life (The). 

Third Edition. Fcap. 8vo. Cloth, 
price sj. 

OF THE IMITATION OF 
CHRIST. Four Books, Cabinet 
Edition, price xs. ami is. 6d., cloth; 
Miniature Edition, price is. 

Also m various binding*. 

O’HAGAN (John). 

The Song ofRoland. Trans- 
lated into English Verse. Large 
post 8vo. Parchment antique, price 
lof. 6d. 

O’MEARA (Kathleen). 

Frederic Ozanam, Professor 
of the Sorbonne ; His Life and 
Works. Second Edition. Crown 
8 VO. Cloth, price ys. 6d. 

Henri Perreyve and His 
Counsels to the Sick. Small 
crown 8 VO. Cloth, price 5X, 
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OTTLEY (Henry Bickereteth). 
The Great Dilemma: Christ 
His own Witness or His own 
Accuser. Six Lectures. Crown 8vo. 
Cloth, price 3J. 6d. 

Our Public Schools. Eton, 

Harrow, Winchester, Rugby, West- 
minster, Marlljorough, The Charter- 
house. Crown 8vo. Cloth, price 6s 

OWEN(F. M.). 

John Keats. A Study. 

Crown 8vo. Cloth, price 6i. 

OWEN (Rev. Robert), B.D. 
Sanctorale Catholicum ; or 
Book of Saints. With Notes, Criti- 
cal, Exegetical, and Historical. 
Demy 8vo. Cloth, price i8j. 

An Essay on the Commu- 
nion of Saints. Including an 
Examination of the “ Cultus Sanc- 
torum.” Price 2s. 

PALQRAVE (W. Gifford). 
Hermann Agha ; An Eastern 
Narrative. Third and (’heaper Edi- 
tion. Crown 8vo. Cloth, price 6j. 

PANDURANG HARI ; 

Or, Memoirs of a Hindoo. 

With an Introductory Preface by Sir 
H. Bartle E. Frere, G.C.S.l , C.B. 
Crown 8vo. Price 6s. 

PARCHMENT LIBRARY 
(The). 

Choicely printed on hand - made 
paper, limp parchment antique, price 
6s. each ; vcUum, price js. 6 d. each. 

Edgar Allan Poe's Poems. 

With an Essay on his Poetry by 
Anukkw Lanc; and a frontispiece 
by Linley Samboume. 

Shakspere's Sonnets. 

Edited by Edward Powden. With 
a Frontispiece, etched by T.eopold 
Lowenstam, after the Death Mask. 

English Odes, Selected by 

F.dmund W. Gosie. With Fronti»- 
piece on. India paper by Hamo 
Thornycroft, A.R.A. 

OF THE IMITATION 

OF CHRIST. Four Books. A 
revised Translation. With Frontis- 
piece on India paper, from a Design 
by W. B. Richmond. 


PARCHMENT LIBRARY (The) 

— continued, 

Tennyson’s The Princess : 

a Medley. With a Miniature Fron- 
tispiece by H. M, Paget, and a Tail- 
piece in Outline by Gordon Browne. 

Poems : Selected from Percy 
Bysshe Shelley. Dedicated to Lady 
Shelley. With Preface by Richard 
(iarnet, and a Miniature Frontis- 
piece. 

Tennyson’s *^In Memo- 

riam.” With a Miniature Portrait 
in cau foiCe by Le Rat, after a 
Photograph by the late Mrs. Came- 
ron. 

PARKER (Joseph), D.D. 

The Paraclete : An Essay 

on the Personality and Ministry of 
the Holy Ghost, with some reference 
to current discussions. Second Edi- 
tion. Demy 8vo. Cloth, price i2S. 

PARR (Capt. H. Hallam). 

A Sketch of the Kafir and 
Zulu Wars: Guadana to Isand- 
hlwana, with Maps. Small crown 
8vo. Cloth, price 5.V. 

The Dress, Horses, and 
Equipment of Infantry and Staff 
Officers. Crown 8vo. Cloth, 
price If. 

PARSLOE (Joseph). 

Our Railways i Sketches, 

Historical and Descriptive. With 
Practical Information as to Fares, 
Rates, &c., and a Chapter on Rail- 
way Reform. Crown 8vo. Cloth, 
price 6s. 

PATTISON (Mrs. Mark). 

The Renaissai^ce of Art in 
France. With Nineteen Steel 
Engravings. 2 vols. Demy 8vo. 
Cloth, price 32X. 

PAUL (C. Kegan). 

Mary Wollstonecraft. 
Letters to Imlay. With Prefatory 
Memoir by, and Two Portraits ia 
eau fortCy by Anna Lea Merritt. 
Crown 8vo. Cloth, price 6s, 

Goethe’s Faust. A New 
Translation in Rime. Crown Svo. 
Cloth, price 6s. 
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PAUL (C. KtgSLn)—continned. 
William Godwin : His 
Friends and Contemporaries, 
With Portraits and Facsimiles of the 
Handwriting of Godwin and his 
Wife, a vols. Square post 8vo. 
Cloth, price zBj. 

The Genius of Christianity 

Unveiled. Being Essays by William 
Godwin never before published. 
Edited, with a Preface, by C. 
Kegan Paul. Crown 8vo. Cloth, 
price ^s. 6<f. 

PAUL (Margaret Agnes). 

Gentle and Simple : A Story, 
a vols. Crown 8vo. Cloth, gilt tops, 
price 12S. 

Also a Cheaper Edition in'one 
vol. with Frontispiece. Crown 8vo. 
Cloth, price 6f. 

PAYNE (John). 

Songs of Life and Death. 

Crown 8vo. Cloth, price 51. 
PAYNE (Prof. J. F.). 

Frobel and the Kindergar- 
ten System. Second Edition. 

A Visit to German Schools : 
Elementary Schools in Ger- 
many. Crown 8vo. Cloth, price 
4 . 9 . f><h 

PELLETAN (E.). 

The Desert Pastor, Jean 

Jarousseau. Translated from the 
rVench. By Colonel E. P. De 
L’Hoste. With a Frontispiece. New 
Edition. Fcap. 8vo. Cloth, price 
3X. 6d, 

PENNELL (H. Cholmondeley). 

Pegasus Resaddled. By 

the Author of “ Puck on Pegasus,'’ 
&c. &c. With Ti§i Full-page Illus- 
trations by George Du Maurier. 
Second Edition. Fcap. 410. Cloth 
elegant, price lax. 6<f. 

PENRICE (Maj. J.), B.A. 

A Dictionary and Glossary 
of the Ko-ran. With copious Gram- 
matical References and Explanations 
of the Text. 4to. Cloth, price 3ix. 

PESCHEL (Dr. Oacar). 

The Races of Man and 
their Qeogp-aphical Distribution. 
Large crown 8vo. Qoth, price pr. 


PETERS (F. H.). 

The Nicomachean Ethics 

of Aristotle. Translated by. Crown 
8vo, Cloth, price 65. 

PFEIFFER (Emily). 

Under the Aspens. Lyrical 
and Dramatic. Crown 8vo. With 
Portrait. Cloth, price 6r. 

Quarterman’s Grace, and 

other Poems. Crown 8vo. Cloth, 
price sj. 

Gian Alarch: His Silence 

and Song. A Poem. Second 
Edition. Crown 8vo- price 6x. 

Gerard’s Monument, and 
other Poems. Second Edition. 
Ci^wn 8vo. Cloth, price 6j. 

Poems. Second Etlition. 
Crown 8vo. Cloth, price 61. 
Sonnets and Songs. New 
Edition. i6m«, handsomely printed 
and bound in cloth, gilt edges, price 
5 ^. 

PIKE (Warburton). 

The Inferno of Dante Ali- 

ghieri. Demy 8vo. Cloth, price sr. 

PINCHES (Thomas), M.A. 
Samuel Wilberforce: Faith 
— Service— Recompense. Three 

Sermons, With a Portrait of Bishop 
Wilberforce (after a Photograph by 
Charles Watkins). Crown 8vo. Cloth, 
price 4J-. 6 d. 

PLAYFAIR (Lieut. -Col.), Her 

Britannic Majesty's Consul-General 
in Algiers. 

Travels in the Footsteps of 

Bruce in Algeria and Tunis. 

Illustrated by mesimiles of Bruce'* 
original Drawings, Photograpbi, 
Maps, &c. Royal 410. Cloth, 
bevelled boards, gilt leaves, price 
^3 3 ^* 

POLLOCK (Frederick). 
Spinoza. His Life and Phi- 
losophy. Demy 8vo. Cloth, 
price i6x, 

POLLOCK (W. H.). 

Lectures on French Poets, 

Delivered at the Roy^^ Institution. 
Small crown 8va Cloth, price 51, 
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POOR (Laura E.). 

Sanskrit and its kindred 

Literatures. Studie>. in Compara- 
tive Mythology. Small crown 8vo. 
Cloth, price 5^. 

POUSHKIN (A« 8.). 

Russian Romance. 

Translated from the Tales of Belldn, 
&c. By Mrs. J. Buchan Telfer («/tf 
Mouravieif). Crown 8vo. Cloth, 
price 31. 6a. 

PRESBYTER. 

Unfoldings of Christian 

Hope. An Essay showing that the 
Doctrine contained in the Damna- 
tory Clauses of the Creed commorfy 
called Athanasian is unscripturaf. 
Small crown 8vo. Cloth, price 4J. 

PRICE (Prof. Bonamy). 
Currency and Banking. 
Crown 8vo. Cloth, price dr. 

Chapters on Practical Poli- 
tical Economy. Being the Sub- 
stance of Lectures delivered before 
the University of Oxford. Large 
post 8vo. ^ Cloth, price xar. 

Proteus and Amadeus. A 

Correspondence. Edited by Aubrey 
DeVere. Crown 8vo. Cloth, price 5f. 

PUBLIC SCHOOLBOY. 

The Volunteer, the Militia- 
man, and the Regular Soldier. 
Crown 8vo. Cloth, price 5^. 

PULPIT COMMENTARY(The). 

Edited by the Rev. T. S. Exell and 
the Rev. Canon H. D, M. Spence. 

Genesis. By Rev. T. White- 

law, M.A. ; with Homilies by the 
Very Rev. J. F, Montgomery, D.D., 
Rev. ProC R, A. Redford, M.A., 
LL.B., Rev. F. Hastings, Rev. W. 
Roberts, M.A. An Introduction to 
the Study of the Old Testament by 
the Rev. Canon Farrar, D.D., 
F.R.S, ; and Introductions to the 
Pentateuch by the Right Rev. H. 
Cotterill, D.D., and Rev. T. White- 
law, M.A. Fifth Edition. Price 
isr. 


PULPIT COMMENTARY(Thc) 

— continued^ 

Numbers. By the Rev. R. 
Winterbotliam,LL.B. With Homilies 
by the Rev. Prof. W. Binnie, D.D., 
Rev. E. S. Prout, M.A., Rev. D. 
Young, Rev. J. Waite, and an In- 
troduction by the Rev. Thomas 
Whitelaw, M.A. Third Edition. 
Price 155. 

Joshua. By the Rev. J. T. 
Lias, M.A. With Homilies by the 
Rev. S. R. Aldridge, LL.B., Rev. 
R. Glover, Rev. E. de Pressensd, 
D.D., Rev. J. Waite. Rev. F. W, 
Adeney, arlll an Introduction by the 
Rev. A. Plummer, M.A. Third 
Edition. Price 12J. 6</. 

Judges and Ruth. By Right 
Rev. Lord A. C. Hervey, D.D., and 
Rev. J. Morrison, D.D. With Ho- 
milies by Rev. A. F. Muir, M.A. ; 
Rev. W. F. Adeney, M.A. ; Rev. 
W. M. Statham ; and Rev. Prof. J. 
R. Thomson, M.A. Third Edition. 
Cloth, price 15J. 

I Samuel. By the Very Rev. 
R. P. Smith, D.D. With Homilies 
by the Rev. Donald Frase^ D.D., 
Rev. Prof. Ch^man, and Rev. B. 
Dale. Fourth Edition. Price 15^. 

I Kings. By the Rev. Joseph 
Hammond, LL.B. With Homines 
by the Rev. E. de Pressensd, D.D., 
Rev. J. Waite, B.A., Rev. A, Row- 
land, LL.B , Rev. J. A. Macdonald, 
and Rev. J. UrquharL. 

Ezra^ Nehemiah, and 
Esther. By Rev. Canon G. Rawlin- 
son, M.A. , with Homilies by Rev. 
Prof. J. R. Thomson, M.A., Rev. 
Prof. K. A. Redford, LL.B., M.A., 
Rev. W. S. Lewis, M.A., Rev. J. A, 
Macdonald, Rev. A. Mackennal, 

B. A., Rev. W. Clarkson, B.A., Rev. 
F. Hastings, Rei;f W. Dinwiddle, 
LL.B., Rev. Prof. Rowlands, B.A., 
Rev. G. Wood, B.A., Rev. Prof. P. 

C. Barker, LL.B., M.A., and Rev. 
J. S. Exell. Fifth Ediuon. Price 
xar. bd. 

Punjaub (The) and North 
Western Frontier of India. By an 
old Punjaubee. Crown 8va Cloth, 
price sr. 

Rabbi Jeshua. An Eastern 
Story. Crown 8vo. Cloth, price 
3 ^- 



25 


Kegan Pauly Traar/i, &* Cols Publications. 


RADCLIFFE (Frank R. Y.). 
The New Politicus. Small 

Clown 8vo. Cloth, price ^s. 6d. 

RAVENSHAW Hohn Henry), 
B.C.S. 

Gaur: Its Ruins and In- 
ecriptions. Edited with coDfiider- 
a>)le additions and alterations by his 
Widow. With forty-four photo- 
graphic illustrations and twenty-five 
fac -si miles of Inscriptions. Super 
royal 4to. Cloth, 3/. i3f . 6d. 

READ (Carveth). 

On the Theory •f Logic : 

An Essay. Crown 8vo. Cloth, 
price 6 j. 

Realities of the Future Life. 

Small crown 8vo. Cloth, price 
ij. C>d. 

REANEY (Mrs. Q. S.). 

Blessing and Blessed; a 

Sketch of Girl Life. New. and 
cheaper Edition. With a frontis- 
piece. Crown 8vo. Cloth, price 35. 6</. 
Waking and Working ; or, 
from Girlhood to Womanhood. 
New and cheaper edition. With a 
Frontispiece. Crown 8vo. Cloth, 
price 31. 6d, 

Rose Gurney’s Discovery. 

A Look for Girls, dedicated to their 
Mothers. Crown 8vo. Cloth, price 
3J. 6d. 

English Girls : their Place 
and Power. With a Preface by 
R. W- Dale, M.A., of Birmingham. 
Third Edition. Fcap. 8vo. Cloth, 
price ar, td. 

Just ’Anyone, and other 
Stories. Three Illustrations. Royal 
x6mo. Cloth, piice is. td. 

Sunshine Jenny and other 
Stories. Three Illustrations. Royal 
i6mo. Cloth, price is, td. 

Sunbeam Willie, and other 

Stories. Three Illustrations. Royal 
x6mo. Cloth, price xx. td, 

REN DALE (J. M.). 

Concise Handbook of the 
Island of Madeira. With plan of 
Funchal and map of the Island. Fcap. 
8 VO. Cloth, price ix. (>d. 


REYNOLDS (Rev. J. W.). 

The Supernatural in Na- 
ture. A Veiificalion by Ftee l/sc of 
Science. Second Edition, revised 
and enlarged. Demy 8vo. Cloth, 
price 14X. 

Mystery of Miracles, The. 

By the Author of The Sujiematur.il 
in Nature.” New aiul KnUrgtd 
Edition. Crown Svo. Cloth, price 
6x. 

RHOApES (lames). 

The Georgies of Virgil. 

Translated into English Verse. Small 
crown 8vo. Cloth, price 5X. 

RIBOT (Prof. Th.). 

English Psychology. Se- 
cond Edition. A Revised and Cor- 
rected Translation from the latest 
French Edition. Large post 8vo. 
Cloth, price 9X. 

Heredity : A Psychological 

Stu^ on its Phenomena, its Laws, 
its Clauses, and it.s Consetjuences. 
X^arge crown 8vo. Cloth, price 9X. 

RINK (Chevalier Dr. Hcniy). 

Greenland : Its People and 

its Products. By the Chevalier 
Dr. Henry Rink, Pre.sident of the 
Greenland Board of Trade. With 
sixteen I llu.st rations, drawn by the 
Eskimo, and a Map. Edited by Dr. 
Robert Brown, Crown 8vo. Price 
zox. 6d, 

ROBERTSON (The Late Rev. 
P. W.), M.A., of Brighton. 

The Human Race, and 

other Sermons preached at Cheltcrf- 
ham, Oxford, and Brighton. Second 
Fklition. Large post 8vo. Cloth, 
price 71. (id, ' 

Notes on Genesis. New 
and cheaper Edition. Crown 8vo., 
price 3X, 6d, 

Sermons. Four Series. Small 

crown 8 VO, Cloth, price 3X. 6d. each. 

Expository Lectures on 
St, Paul’s Epistles to the Co- 
rinthians. A New Edition. Small 
crown 8vo. Cloth, price 5s. 

Lectures and Addresses, 

with otlier literary remains. A New 
Edition. Crown 8vo. Cloth, price sx. 
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ROBERTSON (The Late Rev. 
F. W.), M. A., of Brighton rfw- 
tinued. 

An Analysis of Mr. Tenny- 
son’s “ In Memoriam ” (Dedi- 
cated by Permission to the Poet- 
Laureate.) Fcap. 8vo. Cloth, price 2X. 
The Education of the 
Human Race. Translated from 
the German of Gotthold Ephraim 
Lessing. Fcap. 8vo. Cloth, price 
af. (id. 

Life and Letters. Edited by 

the Rev. Stopford Rrooke, M.A., 
Chaplain in Ordinary to the Queen. 

I. a vols., uniform with the Ser- 
mons. With Steel Portrait. Crown 
8vo. Cloth, price "js. 6d. 

II. Library Edition, in Demy 8vo.|p 
with Portrait. Cloth, price I2J. 

III. A Popular Edition, in one vol. 
Crown 8vo. Cloth, price ts. 

The above Works can also be had 
half’hcntnd in morocco. 

A Portrait of the late Rev. F. W. 
Robertsonj mounted for framing, can 
be had, price as. 6d. 

ROBINSON (A. Mary F,). 

A Handful of Honey- 
suckle. Fcap. 8vo. Cloth, price 
js. 6d. 

The Crowned Hippolytus. 

IVansIatcd from Euripides. With 
New Poems. Small crown 8vo, 
Cloth, price f^s. 

RODWELL (G. F), F.R.A.S., 
F.C.S. 

Etna : a History of the 
Mountain and its Eruptions. 
With Maps and Illustrations. Square 
8vo. Cloth, price gs, 
ROLLESTON (T. W. H,), B.A. 
The Enoheiridion of Epic- 
tetus. 'Translated from the Greek, 
with a Preface and Note.s. Small 
crown 8vo. Cloth, price 31. 6d. 

ROSS (Mrs. E.), (“Nel.sie Brook"). 
Daddy’s Pet. A Sketch 
from Humble Life. With Six Illus 
tratioDS. Royal i6mo. Cloth, price X5. 
SADLER (S. W.), R.N. 

The African Cruiser. A 

Midshipman’s Adventures on the 
West Coast. With Three Illustra- 
tions. Second Edition. Crown 8vo. 
Cloth, price 3X. 6d. 


SALTS (Rev. Alfred), LL.D. 
Godparents at Confirma- 
tion. With a Preface by the Bishop 
of Manchester. Small crown 8vo. 
Cloth, limp, price 2S. 

SALVATOR(Archduke Ludwig). 

Levkosia, the Capital of 

Cyprus Crown 8vo. Clolh^ price 

I Of 6d. 

SAMUEL (Sydney Montagu). 

Jewish Life in the East. 

Small crown 8vo. Cloth, price 3^. 6d. 

SAUNDER^(John). 

Israel Mort, Overman ; A 

Story of the Mine. Cr. 8vo. Price 6s. 

Hirell. With Frontispiece. 

Crown 8vo. Cloth, price 31. 6d. 

Abel Drake’s Wife. With 
Fronti.spiece. Crown 8vo. Cloth, 
price 2s. 6d. 

SAYCE (Rev. Archibald Henry). 

Introduction to the Science 

of Language. Two vols, , large post 
8vo. Cloth, price 251. 

SCHELL (Maj. von). 

The Operations of the 

First Army under Gen. von 
Goeben. Translated by Col. C. H. 
von Wright. Four Maps. Demy 
8vo. Cloth, price gs. 

The Operations of the 

First Army under Gen. von 
Steinmetr. Translated by Captain 
E. O. Hollist. Demy 8vo. Cloth, 
price JOS. 6d. 

SCHELLENDORF (Maj.-Oen. 
B. von). 

The Duties of the General 

Staff. Tran.slated from the German 
by Lieutenant Har 4 . Vol. I. Demy 
8vo. Cloth, lof. 6d. 

SCHERFF (Maj. W. von). 
Studies in the New In- 
fantry Tactics. Parts I. and II. 
Translated from the German by 
Colonel Lumley Graham, Demy 
8vo. Cloth, price ys. 6d. 

Scientific Layman. The New 

Truth and the Old Faith : are they 
Incompiatiblc ? Demy 8vo. Cloth, 
price SOS. 6d. 
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SCOONES (W. Baptiste). 

Four Centuries of English 
Letters. A Selecti<in of Letters 
hy I Writers fiom the pciuxl vif the 
I’astoii I.etteis to the I’resent I'ime 
Edited and arranged by. Second 
Edition. Large crown 8vo. Cloth, 
price 9J. 

SCOTT (Leader). 

A Nook in the Apennines: 

A Summer beneath the Chestnuts. 
With Frontispiece, and 27 Illustra- 
tions in the Text, chiefly from 
Original Sketches. Crown 8vo. 
Cloth, price ^s. 6 d. Also a Chc.np 
Edition, price 2s. 6 d. 

SCOTT (Robert H.). 

Weather Charts and Storm 

Warnings. Illustrated. SecondEdi- 
tion. Crown 8vo. Cloth, price 3J. 6 d. 

Seeking his Fortune, and 

other Stories. With Four Illustra- 
tions. New and cheaper Edition. 
Crown 8vo. Cloth, price zs. 6 d, 

SENIOR (N. W.). 

Alexis De Tocqueville. 

Correspondence and Conversations 
with Nassau W. Senior, from 1833 to 
1850. Edited by M. C. M. Simpson. 
2 vols. Large post 8vo. Cloth,price zxs. 

Seven Autumn Leaves from 
Fairyland. Illustrated with Nine 
Etchings. Square crown 8vo. Cloth, 
price 3^. 6 d. 

SHADWELL (Maj.-Gcn.), C.B. 
Mountain Warfare. Illus- 
trated by the Campaign of 1799 in 
Switzerland. Being a Translation 
of the Swiss Narrative compiled from 
the Works of Archduke Charles, 
Jomini, and otners. Also of Notes 
by General H. Dufour on the Cam- 
paign of the Valtelline in 1635. With 
Appendix, Maps, and Introductory 
Remarks. Demy 8 vo. Cloth, price i6x. 

SHAKSPEARE (Charles). 

Saint Paul at Athens : 

Spiritual Christianity in Relation to 
some Aspects of Modern Thought. 
Nine Sermons preached at St. Ste- 
phen’s Church, Westboume Park. 
With Preface by the Rev. Canon 
Farrar. Crown 8vo. Cbth, price 5^. 


SHAW (Major Wilkinson). 

The Elements of Modern 

Tactics. Practically applied to 
English Form.Hir)ns. Witn Twenty- 
live Plates and Maps. Stcondand 
cheaper Edition. Small ciowii 8vo, 
Cloth, price qx. 

The Second Volume of "Mili- 
tary Handbooks for Otficers and 
Non-commissioned Oflicers.’* Faliled 
by Lieut.-Col. C. B. Brackenbury, 
R.A., A.A.G. 

SHAV^ (Flora L.). 

Castle Blair : a Story of 
Youthful Lives, a vols. Crown 8vo. 
Cloth, gilt tops, price tax. Also, an 
dition m one vol. Crown 8vo. 6x. 
SHELLEY (Lady). 

IShelley Memorials from 
Authentic Sources. With (now 
first printed) an Essay on Christian- 
ity by Percy Bysshe Shelley. With 
Portrait. Third Edition. Crown 
8vo. Cloth, price $s, 

SHERMAN (Gen. W. T.). 

Memoirs of General W. 

T. Sherman, Commander of the 
Federal Forces in the American Civil 
War. By Himself. 2 vols.^ With 
Map. Demy 8vo Cloth, price 241 . 
Copyright English Edition. 
SHILLITO (Rev. Joseph). 
Womanhood : its Dutie.s, 

Temptations, and Privileges. A Book 
for Young Women. Second Edition. 
Crown 8vo. Price 3X. bd. 
SHIPLEY (Rev. Orby). M.A. 
Principles of the Faith in 
Relation to Sin. Topics for 
Thought in Times of Retreat, 
Eleven Addresses. With an Intro- 
duction on the neglect of Dogmatic 
Theology in the ChurcH of England, 
and a Postscript on his leaving the 
Church of England. Demy 8vo. 
Cloth, price tax. 

Church Tracts, or Studies 
In Modern Problems. By various 
Writers. 2 vols. Crown 8 vo. Cloth, 
price 5X. each. 

Sister Augustine, Superior 

of the Sisters of Chanty at the St. 
Johannis Hospital at Bonn. Autho- 
n/ed Tratiklaiion by Hans Tharau 
from the < German Memorials of Ama- 
lie von I^saulx. Second edition. 
Large crown 8vo. Cloth, pnee 7X, td. 
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Six Ballads about King 

Arthur. Crown 8vo. Cloth extra, 
gilt edges, price jr. bd, 

SKINNER Games). 

Ccelestia : the Manual of St. 
Augustine. The I.atin Text side by 
side with an English Interpretation, 
in 36 Odes, with NoteSj atui a plea 
for the Study of Mystic Theology. 
Large crown 8vo. Cloth, price 6i'. 

SMITH (Edward). M.D.. L.L.B., 
P.R.S. 

Health and Disease, as In* 

fluenced by the Daily, Seasonal, and 
other Cyclical Changes in the HumaJi 
System. A New Edition. PostSvo. 
Cloth, price 7^. bd, * 

Practical Dietary for 
Families, Schools, and the La- 
bouring Classes. A New Edition. 
Post 8vo. Cloth, price 3f. bd. 

Tubercular Consumption 
in its Early and Remediable 
Stages. Second Edition. Crown 
8vo. Cloth, price 6^. 

Songs of Two Worlds. By 

the Author of The Epic of Hades." 
Sixth Edition. Complete in one 
Volume, with Portrait. Fcap. 8vo. 
Cloth, price 6d. 

Songs for Music. 

By Four Friends. Square crown 
8yo. Cloth, price <s. 

Containing songs oy Reginald A. 
Gatty, Stephen H. Gatty, Greville 
J. Chester, and J uliana Ewing. 

SPEEDING Games). 

Evenings with a Reviewer; 
or. Bacon and Macaulay. With 
a Prefatory Notice by G. S. Ven- 
Aiu.Rs, Q.C. 3 vols. Demy 8vo. 
Cloth, price i8r. 

Reviews and Discussions, ‘ 
Literary, Political, and His- 
torical, not relating to Bacon. 
Demy 8vo. Cloth, pnee 12s. 6d, 

STAPFER (Paul). 

Shakspeare and Classical 

Antiquity ; Greek and Latin Anti- 


STAPFER(Paul) —conitnued, 
quity as presented in Shakspeare's 
Plays. Iranslatcd by Emily J. Carey. 
Large post 8vo. Cloth, price i2j. 

St. Bernard on the Love 

of God. Translated by Marianne 
Caroline and Coventry Patmore. 
Cloth extra, gilt top, price 4^. bd. 

STEDMAN (Edmund Clarence). 

Lyrics and Idylls. With 

other Poems. Crown 8vo. Cloth, 
price 7r. 6</. 

STEPHENS^ (Archibald John). 
LL.D. 

The Folkestone Ritual 

Case. The Substance of the Argu- 
ment delivered before the Judicial 
Committee of the Privy Council. On 
behalf of the Respondents. Demy 
8 VO. Cloth, price 6j. 

STEVENSON (Robert Louis). 

Virginibus, Puerisque, and 

other Papers. Crown 8vo. Cloth, 
price 6s 

STEVENSON (Rev. W. F.). 

Hymns for the Church and 

Home. Selected and Edited by the 
Rev. W. Fleming Stevenson. 

The most complete Hymn Book 
published. 

The Hymn Book consists of Three 
Parts;— I. For Public Worship.— 
11 . For Family and Private Worship. 
— 111 . For Children. 

Published in varums forms and 
prices, the latter ranging from %d, 
to 64r. Lists and full particulars 
will he furnished on aMUcation to 
the Publishers. ^ 

STOCKTON (Frank R.). 

A Jolly Fellowship, With 
ao Illustrations. Crown 8vo. Cloth, 
price 5j, 

STORR (Francis), and TURNER 
Hawes). 

Canterbury Chimes ; or, 

Chaucer Tales retold to Children. 
With Illustrations fmm the Elles- 
mere MS. Extra Fcap. 8vo. Clo^ 
price 3^. 6rf. 
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Strecker-Wishcenus’s Orga^ 
nic Chemistry. Translated and 
edited with extensive additions by 
W. R. HoiK.iviNsoN, J’h. D., and 
A J. Orehnway, F.I.C. Demy 8vo. 
Cloth, price 2 if. 

STRETTON (Hesba). 

David Lloyd's Last Will. 

With Four Illustrations. Royal 
x6mo., price is. 6d. 

The Wonderful Life. | 

Thirteenth Thousand. Fcap. 8vo. 
Cloth, price is. 6d. ^ 

Through a Needle's Eye : 

a Story, Crown 8vo. Cloth, price 

6j. 

STUBBS (Lieut.-Colonel P. W.) 
The Regiment of Bengal 
Artilljsry. The History of its 
Org^ization, Equipment, and War 
Services. Compiled from Published 
Works, Official Kecortk, and variou.s 
Private Sources. With numerous 
Maps and Illustrations. a vols. 
Demy 8vo. Cloth, price sat. 

STUMM (Lieut. Hugo), German 
Attache to the Khivan Ex- 
pedition. 

Russia's advance East- 
ward. Based on the Official Reports 
of. Translated by Capt. C. E. H. 
Vincent. With Map. Crown 8va 
Cloth, price 6s. 

SULLY (James), M.A. 

Sensation and Intuition. 

Deray 8vo. Second Edition, Cloth, 
price xos. 6d. 

Pessimism : a History and 

a Criticism, ^emy 8vo. Price 141. 

Sunnyland Stories. 

By the Anthor of “Aunt Mary's Bran 
Illustrated. Small 8vo. Cloth, 
price 3f . 6d 

Sweet Silvery Sayings of 
Shakespeare. Crown 8vo. Goth 
S^t, price 7f. 6d. 

SYME (David). 

Outlines of an Industrial 
Science. Second Edition. Crown 
8vo. Cloth, price 6s. 


SYME (David) — conimued. 
Representative Govern- 
ment in England. Its F.iuIk and 
Failures. Lart;e crown tSvo. CK>th, 
price 6f. 

Tales from Ariosto. Retold for 
Children, by a Lady. With three 
illustrations. Crown 8vo. Cloth, 
price 4f. 6d. 


Gutenne. Notes of an Autumn 
Tour. Crown 8vo. Cloth, price 45. 

TAYLOR (Sir H.). 

Works Complete. Author’s 

Edition, in 5 vols. Crown 8vo. 
* Cloth, price 6s. each. 

Vols. 1 . to III. containing the 
Poetical Works, Vols. IV. and V. 
the Prose Works. 

TAYLOR (Col. Meadows), C.B.L, 
M.R.I.A. 

A Noble Queen ; a Romance 

of Indian History. New Edition, 
With Frontispiece. Crown 8vo, 
Cloth. Price 6f. 

Seeta. New Edition with 
fiontispiccc. Crown 8vo. Cloth, 
price 6 s. 

Tippoo Sultaun : a Tale of 

the Mysore War. New Edition with 
Frontispiece. Crown 8vo. Cloth, 
price 6s. 

J Ralph Darnell. New Edi- 

tion. With Frontispiece. Crown 8vo. 
Cloth, price 6s. 

The Confessions ofa Thug. 

New Edition, With Frontispiece. 
Crown 8vo. Cloth, price 6x. 

Tara : a Mahratta Tale. 
New Edition. With Frontispiece. 
Crown 8vo. Goth, price 6s, 

TENNYSON (Alfred). 

' The Imperial Library Edi- 

tion. Complete in 7 vols. Di^ySvo. 
Cloth, price ;C3 13^* 6d. ; in Rox- 
burgh binding, £4 ^s. 6d. 

Author’s Edition. Complete 

in 7 Volumes. With Frontispieces. 
Crown 8vo. Cloth, price 43/, 6d. 
Roxburgh lialf morocco, price 541. 
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TENNYSON (Alfredy-coniinued. 
Cabinet Edition, in 13V0IS. 

with Frontispiects. Fcap. 8vo- 
Cloth, price 2 s. 6d. each, or com- 
plete in cloth box, price 35^. 

Kach volume in the above edi- 
tion*» may be had separately. 

The Royal Edition. With 

26 Illustrations and Portrait. Cloth 
extra, bevelled buaids, gilt leaves. 
Price 2JS. 

The Guinea Editio*h. In 

14 vols., neatly bound and cnclo.sed 
in box. Cloth, price 21s. French 
morocco or parchment, price 3 if. 6d. 

The Shilling Edition of tjie 

Poetical and Piamatic Works, in 12 
vols., pocket size. Price ur. each. 

The Crown Edition [the 

u8th thc'usaiulj, strongly bound in 
cloth, price 6s. Cloth, extra gilt 
leaves, price 7s. 6d, Roxburgh, 
half moiocco, price 8 j. 6d, 

Can also be had in a variety 
of other buidiugs. 

Original Editions : 

Ballads and other Poems. 

Fcap. 8vo. Cloth, price sr. 

The Lover's Tale. (Now 

for the first ti-nie published.) Fcap. 
8vo. Cloth, 3f. 6d. 

Poems. Small 8vo, Cloth, 

price 6 j. 

Maud, and other Poems. 

Small 8 VO. Cloth, price 3^. 6d. 

The Princess. Small 8vo. 

Cloth, price 35. 6d. 

Idylls of the King. Small 

8vo. Clotli, price 5J. 

Idylls of the King. Com- 

plete. Small 8vo. Cloth, price 6t. 

The Holy Grail, and other 
Poems. Sinai 8vo. Cloth, price 
4 r. 6d, 

Gareth and Lynette. Small 

8vo. Cloth, price 3J. 

Enoch Arden, &c. Small 
8vo, Cloth, price 3s. 6d, 


TENNYSON iAUrtd)-ccn(int^d, 
In Memoriam. Small 8vo, 

Cloth, price 4s. 

Queen Mary. A Drama. 

New Edition. Crown 8vo. Cloth, 
price 6s. 

Harold. A Drama. Crown 

8vo. Cloth, price 6 j, 

Selections from Tenny- 
son’s Works. Super royal i6mo. 
Qoih, price 3^. 6d. Cloth gilt extra, 
price 4s. 

Songs rfrom Tennyson's 

Works. Super royal r6mo. Cloth 
extra, price 3s. 6d. 

Also a cheap edition. i6mo. 
Cloth, price 2S. 6d, 

Idylls of the King, and 

other Poems. Illustrated by Julia 
Margaret Cameron. 2 vols. Folio. 
Half-bound morocco, cloth sides, 
price £6 6s. each. 

Tennyson for the Young and 
for Recitation. Specially arranged. 
Fcap. 8vo. Price is. 6d. 

Tennyson Birthday Book. 

Edited by Emily Shakespear. 32iuo. 
Cloth limp, 2s . ; cloth extra, 3^. 

A superior edition, printed in 
red and black, on antique paper, 
spec lally preparfed. Small crown 8vo. 
Cloth extra, gilt leaves, price 5^. ; 
and in various calf and morocco 
bindings. 

Songs Set to Music, by 

various Composers. Edited by W. 
G. Cusins. Dedicated by express 
permission to Her Majesty the 
Queen. Royal 410. Cloth extra, 
gilt leaves, price 21s., or iu half- 
morocco, price 25# 

An Index to “ In Memo- 

riam. ” Price 2jr. 

THOMAS (Moy). 

A Fight for Life. With 

Frontbpicce. Crown 8yo. Cloth, 
price 3s. 6d. 

THOMPSON (Alice C.). 
Preludes. A Volume of 
Poems. Illustrated by Elisabeth 
Thompson (Painter of “The Roll 
Call 8vo. Cloth, price 7#. 6d. 
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THOMSON a- Turnbull). 

Social Problems ; or, an In- 
quiry into the Law of Influences. 
With Diagrams. Demy 8vo. doth, 
price lOf. (id. 

THRING (Rev. Godfrey), B.A. 

Hymns and Sacred Lyrics. 

Fcap. 8vo. Cloth, price 31. td. 
TODHUNTER (Dr. J.) 

Forest Songs. Small crown 

8vo. Cloth, jr. td. 

The True Tragedy of 

Rienzi. A Diama. 

A Study of Shdlley. Crown 

8vo. Cloth, price 7^. 

Alcestis : A Dramatic Poem. 

Extra fcap. 8vo. Cloth, price sf. 

Laurella; and other Poems. 

Crown 8vo. Cloth, price 6r. (td. 

Translations from Dante, 
Petrarch, Michael Angelo, and 
Vittoria Colon na. Fcap. 8vo. 
Cloth, price ts, 6 d 

TURNER (Rev. C. Tennyson). 
Sonnets, Lyrics, and Trans- 
lations. Crown 8 VO. Cloth, price 

4S. 6d. 

Collected Sonnets, Old and 

New. With Prefatory Poem hyAlfrcil 
Tennyson ; also some Marginal Notes 
by S. T. Coleridge, and a Critical 
Fissay by James Sped ding. Fcap. 
8 VO. Cloth, price ji. t>d. 
TWINING (Louisa). 

Recollections of Work- 
house Visiting and Manage- 
ment during twenty-five years. 
SmiU) crown 8vo. (doth, pi ice 34 . 6d. 
UPTON (Major R. D.). 
Gleanings from the Desert 

of Arabia. Large post 8vo. Cloth, 
price lOA 6 d, 

VAUGHA1#(H. Halford). 

New Readings and Ren- 
derings of Shakespeare’s Tra- 
gedies. 2 voh. Demy 8vo. Cloth, 
price 2sr. 

VIATOR (Vacuus). 

Flying South. Recollections 
of France and its Littoral. Small 
crown 8vo. Cloth, price 3^. 6d. 

VILLARI (Prof.). 

Niccolo Machiavelli and 
His Times. TraasUated by Linda 
Villari. a vols. Large post 8vo. 
Cloth, price 24 s. 


VINCENT (Capt. C. E. H.). 
Elementary Military 
Geography, Reconnoitring, and 
Sketching. Square crown 8vo. 
Cloth, price 2 s. 6d. 

VYNER (Lady Mary). 

Every day a Portion. 

Adapted from the Lible and the 
Prayer Hook. Stjuare crown 8vo. 
Cloth extra, price ss. 

WALDSTEIN (Charles). Ph. D. 
Ttfe Balance of Emotion 
and Intellect: An K.^s-ay Intro- 
ductory to the Study of Philosophy. 
Crown 8 VO. Cloth, price 6j. 

WALLER (Rev. C. B.) 

• The Apocalypse, Reviewed 

under the Light of the Doctrine of 
the Unfolding Ajjes and the Resti- 
tution of all Things. Demy 8vo, 
Cloth, price lar. 

WALSHE{Waltci Hayle), M.D. 
Dramatic Singing Physio- 
logically Estimated. Ctowti 8vo. 
Cloth, price ji. (id. 

WALTERS (Sophia Lydia). 

The Brook : A Poem. Small 

crown 8vo. Cloth, price -^s. 6 d. 

A Dreamer's Sketch Book. 
With Twenty-one Illustration!*. 
Fcap. 4to. Cloth, price i 2 a. 6 d. 
WATERFIELD. W. 

Hymns for Holy Days and 

Seasons. 321110. Cloth, price is. 6d, 

WATSON (Sir Thomas), Bart., 
M.D. 

The Abolition of Zymotic 

Diseases, and of other similar ciie- 
nues of Mankind. Small crown 8vo. 
Cloth, price 3J. 6 d. 

WAY (A.), M.A. 

The Odes of Horace Lite- 

rally Translated in Metre. Fcap. 

8vo. Cloth, price 2 S. 

WEBSTER (Augusta). 
Disguises. A Drama. Small 
crown 8vo. Cloth, price 5 s. 
WEDMORE (Frederick). 

The Masters of Genre 

Painting. With sixteen illustrationK. 
Large crowu 8vo, Cloth, price 
7f. 6 d. 
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WHEWELL (William), D.D. 

His Life and Selections 

from his Correspondence. By 
Mrs. Stair Douglas. With J^ortrait. 
Demy 8vo. Cloth, price 21s. 

WHITAKER (Florence). 

Christy’s Inheritance. A 

London Story. Illustrated. Royal 
i6mo. Cloth, price ts. td. 

WHITE (A. D.), LL.D. 

Warfare of Science, With 

Prefatory Note by Professor Tyndall. 
Second Edition. Crown 8vo. Cloth, 
price 3f. 6<f. 

WHITNEY (Prof. W. D.) 
Essentials of English 
Grammar for the U se of Schools. 
Crown 8vo. Cloth, price 3Jf. td, 

WICKSTEED (P. H.), 

Dante : Six Sermons, Crown 

8vo. Cloth, price 5J. 

WILKINS (William). 

Songs of Study. Crown 8vo. 

Cloth, price 6s, 

WILLIAMS (Rowland), D.D. 
Stray Thoughts from his 
Note>Books. Edited by his Widow. 
Crown 8vo. Cloth, price 3^. 6d. 

Psalms» Litanies, Coun- 
sels and Collects for Devout 
Persons. Edited by his Widow. 
Crown 8vo. Cloth, price 3s. 6d. 

WILLIS (R.), M.D. 

Servetus and Calvin : a 

Study of an Important Epoch in the 
Early History of the R^ormation, 
8vo. Cloth, price i6j. 

William Harvey. A History 
of the Discovery of the Circula- 
tion of the Blood. With a Portrait 
of Harvey, after Faithorne. Demy 
8vo. Cloth, price 14s. 

WILSON (Sir Erasmus). 

Egypt of the Past. With 
Illustrations in the Text. Crowm 
8vo. Cloth, price laf. 

WILSON (H. Schfits). 

The Tower and Scaffold, 

Large fcap. 8vo. Price ix. 


Within Sound of the Sea. 

By the Author of “ Blue Roses,” 
“Vera,” &c. Fourth Edition in one 
vol. with frontispiece. Price 6x. 

WOLLSTONECRAFT (Mary). 
Letters to Imlay. With a 
Preparatory Memoir by C. Kegan 
PauX and two Portraits in ^au forte 
by Anna Lea Merritt. Crown 8vo. 
Cloth, price 6x. 

WOLTMANN (Dr. Alfred), and 
WOERMANN (Dr Karl). 
History pf Painting in An- 
tiquity and the Middle Ages. 

Edited by Sidney Colvin. With nu- 
merous illustrations. Medium 8vo. 
Cloth, price 28X ; cloth, bevelled 
boards, gilt leaves, price 30X. 

WOOD (Major-General J. Creigh- 
ton). 

Doubling the Consonant. 

Small crown 8vo. Cloth, price ix. 6 d, 

Word was made Flesh. 

Short Family Readings on the 
Epistles for each Sunday of the 
Christian Year. Demy 8vo. Cloth, 
price lox. 6 d, 

Wren (Sir Christopher); his 
Family and his Times, With 
Original Letters, and a Discourse 
on Architecture hitheito unpub- 
lished. By Lucy Phillimoke. Demy 
8^0. With J’ortruit, price 14X. 

WRIGHT (Rev. David). M.A. 
Waiting for the Light, and 
other Sermons. C/own8vo. Cloth, 
price 6x. 

YOUMANS (Elisa A.). 

An Essay on the Culture 
of the Observing Powers ot 
Children. Crown 8vo. Cloth, price 

3 x. 6 d, 

First Book of Botany. 

With 300 Engravings. Crown 8to. 
Cloth, price ax, 6 d, 

YOUMANS (Edward L ), M.D. 

A Class Book of Chemistry. 

With aoo Illustrations, Crown 8vo. 
Cloth, price sx. 
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